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Pursuant to the August 19, 2011 Notice of Prehearing Conference and
Evidentiary Hearing, California Unions for Reliable Energy (“CURE”)
submits this prehearing conference statement.

1. CURE’s Proposed Witnesses and Testimony Topics

Each of CURE’s proposed witnesses and a summary of their testimony
is discussed below. A copy of their qualiﬁcations 1s included as Attachment
A. CURE reserves the right to present witnesses and testimony at any time
up to and including the close of the evidentiary hearings.

A. Dawvid I. Marcus (Time estimate for direct testimony: 30 min.)

David Marcus will testify on the topics of transmission,

interconnection, generation capacity, plant loads and efficiency.

B. Reservation of right to call Witness — CURE reserves the
right to call a witness to testify in response to Ormat’s responses to

Staff regarding generating capacity.

2. Topic Areas for Cross-Examination

CURE may require time to cross-examine each of Ormat’s and Staff’s
witnesses. CURE requests and reserves the right to cross-examine witnesses
in any of the topic areas at the evidentiary hearing.

3. CURE’s Proposed List of Exhibits

CURE provides its tentative list of exhibits in Attachment B and
reserves the right to supplement this exhibit list with additional documents

at any time up to and including the close of the evidentiary hearings.
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4. Undisputed Facts

In the Verified Complaint and Request for Investigation, CURE
alleged that on June 26, 2007, Ormat Nevada, Inc. (“‘Ormat”) filed a
conditional use permit application with Imperial County to construct a 49.9
MW geothermal power plant located on the west side of the New River.
(Compl., p. 6.) CURE also alleged that on August 8, 2008, Respondent filed a
conditional use permit application with Imperial County to construct a 49.9
MW located on the east side of the New River. These facts are not in dispute.
(Compl,, p. 8; Answer, Appendix A, 19 7, 8.)

With the exception of the facts identified in the following paragraphs,
Ormat does not admit or deny the remaining allegations of CURE’s
Complaint.

5. Disputed Facts

The following facts are in dispute.

The North Brawley and East Brawley
Projects are one Facility

Whether Ormat is developing a 150 MW Compl., p. 5.| Answer,
(gross) geothermal facility in the North Appendix
Brawley Known Geothermal Resource AL
Area. ' '
Whether the North Brawley and East Compl., p. | Answer,
Brawley geothermal projects are one Appendix
facility with a combined gross generating A Y2
capacity of 150 MW.
Whether Ormat may sell 50 MW of Compl., pp. | Answer,
generation from the East Brawley project 2, 11. Appendix
to Southern California Edison pursuant to A, 9 5.
the PPA agreement approved by CPUC
Resolution E-4126.
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Whether Ormat executed a PPA for the Compl., p. | Answer, pp.

sale of up to 100 MW from a new 6. 4-5; id.

geothermal facility in North Brawley. Appendix
A, 9 6.

Whether Ormat segmented permitting and | Compl., Answer,

development of the East Brawley and p.6. Appendix

North Brawley facilities into two, 75 MW A 909

(gross) geothermal projects for the purpose

of environmental review.

Whether the East Brawley and North Compl., p. | Answer, p.

Brawley projects are proposed on adjoining | 9. 6.

arcels of land.

Whether East Brawley and North Brawley | Compl. pp. | Answer, pp.

were planned separately or intended by | 5-6. 6-8.

Ormat as one development.

Whether East Brawley and North Brawley | Compl. p. Answer, pp.

will share utility service pursuant to a 20 8-9.

water supply agreement between Ormat
and the City of Brawley.

The Individual Net Generating Capacity

of the North Brawley and East Brawley Proj

ects

Whether the net generating capacity of the | Compl. Answer, pp.

East Brawley project is equal to or greater | p.11. 3-4;

than 50 MW. Appendix
A, 1 4.

Whether the net generating capacity of the | Compl. p. Answer, pp.

North Brawley project is equal to or 11. 2-3;

greater than 50 MW. Appendix
A T3

6. Briefing Deadlines and Scheduling Matters

This proceeding is not ready for an evidentiary hearing on

September 26, 2011. Pursuant to Section 1234 of Title 20 of the California
Code of Regulations, “[t]he hearing shall be scheduled to commence no
sooner than 21 days after receipt of the answer and no later than 90 days
after the receipt by the General Counsel of the complaint or request for
investigation....The commission shall provide written notice...no fewer than
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" 14 days before the first hearing on the matter.” (20 Cal. Code Reg.
§1234(a)-(b) (emphasis added).) Because the. Commission’s regulations only
require the hearing to commence by a date certain, CURE recommends that
the Committee continue the hearing until all parties are afforded an
opportunity to exchange and review information and prepare informed
testimony.

On September 9, 2011, CURE requested that the Committee extend
the schedule in order to allow the parties to exchange and review information
and prepare informed testimony. The basis for CURE’s request was that
Ormat failed to serve documents on CURE making it difficult, if not
impossible, for CURE to review and identify its exhibits and prepare
testimony, if needed, by September 12tk — the date upon which the Committee ‘
requested that the parties identify and serve exhibits. . ‘

On September 2, 2011, Ormat was required to respond to Terrence |
O’Brien’s August 15, 2011 data requests regarding the Commission’s
jurisdictioh over the Project. CURE expected Ormat to serve those responses
on all parties. However, no documents were served on CURE on
September 2rd, After the Labor Day holiday, on September 6, 2011, we
inquired about Ormat’s responses and by the end of the day learned that,
instead of docketing and serving written responses, Ormat met privately with
Staff on September 2nd, submitted documents to Staff and docketed, but did

not serve, an application for confidential designation of some of the

2328-032v 4



documents provided to Staff. To date, Ormat has not served any of the non-
confidential responses or documents, nor has Ormat served its application for
confidential designation of other documents. Instead, we received Ormat’s
application for confidential designation from Assistant Chief Counsel, Jeffrey
M. Ogata.

On September 8, 2011, CURE contacted counsel for Ormat in an effort
to expeditiously obtain the information Ormat provided to Staff. Counsel for
Ormat did not return CURE’s telephone calls. Therefore, on September 9th,
2011, CURE filed a Petition for Inspection and Copying of Records Provided
by Ormat. In that Petition, CURE stated its willingness to treat Ormat’s
documents as confidential, explained that CURE is not a competitor or power
plant developer to whom release of confidential information would place
Ormat at a competitive disadvantage and probosed to enter into a standard
nondisclosure with Ormat.

On September 8tk and 9tk 2011, CURE requested information from
Ormat related to the Project’s water supply, transmission, road network and
generating capacity. CURE requested that Ormat provide information by
September 16, 2011.

Finally, the Committee ordered Staff to provide. a written assessment
of the Complaint and Answer by September 6, 2011. Staff filed an
assessment that reviews the sufficiency of the Complaint and Answer, but

that does not provide an assessment of the Project. Regarding Staff’s
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assessment of the Complaint, Staff indicated that CURE’s Complaint
provides all of the information required by Section 1231 of Title 20 of the
California Code of Regulations, except for Ormat’s phone number. Staff also
questioned whether the “declaration under penalty of perjury” is properly
signed by Elizabeth Klebaner, “attorney of record” for CURE when Section
1231(b)(8) of the regulations states that if a complainant is a corporation or
business association, the complaint must be dated, signed and attested to by
an officer thereof. Staff states that CURE’s description that it is a coalition of
labor unions does not answer the quest;ion as to whether CURE is a
corporation or business association.

In response, CURE is willing to file an amended complaint that
provides Ormat’s phone number, if the Committee so directs. However,
CURE is neither a corporation or business association. As set forth in the
Complaint, CURE is a coalition of labor unions whose members help solve the
State’s energy problems by building, maintaining, and operating conventional
and renewable energy power plants. CURE is committed to building a strong
economy and a healthier environment. Individual members of the unions
that comprise CURE and that are themselves members of CURE live, work,
recreate, and raise their families in Imperial County, including the vicinity of
the North Brawley and the East Brawley facilities and, therefore, would be
first in line to be exposed to any hazardous materials, air contaminants, or

other health and safety hazards from the Projects. As set forth CURE’s
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Petition for Confidential Records, CURE is concerned that under-examined
and piecemealed environmental review could result in undisclosed impacts to
air quality, public health, water resources and biological resources, among
others, and from hazards and hazardous materials and may reduce the
environmental carrying capacity of the state. In sum, since CURE is neither
a corporation nor a business association, the Complaint need not be, and
cannot be, dated, signed and attested to by an officer thereof.

With respect to Staff’'s assessment of the Project, Staff stated it was
continuing to gather information from Ormat and would provide its
assessment by September 12, 2011. Therefore, to date, Staff is the only party
that has obtained information from Ormat, which is necessary to evaluate
the Project’s generation capacity, but has not yét provided the parties with an
assessment of that information.

CURE proposes the following alternative proceeding schedules.

Proposed Schedule A:

September 12, 2011 Committee order all parties to docket
and serve all documents on all
parties
Staff assessment provided to all
parties

September 12, 2011 CURE and Ormat sign nondisclosure |
agreement and Ormat provide to
CURE all documents previously
provided to Staff

September 16, 2011 Ormat provide responses to CURE’s
request for information

September 26, 2011 Evidentiary hearing
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October 3, 2011

Parties file opening briefs

October 7, 2011

Parties file reply briefs

October 17, 2011

Committee proposed decision (20
CCR 1235 requires the Committee to
make a recommendation to the
Commission within 21 days following
the close of evidentiary hearings)

Proposed Schedule B:

September 19, 2011

Committee order all parties to docket
and serve all documents on all
parties

Staff assessment provided to all
parties

September 19, 2011

CURE and Ormat sign nondisclosure
agreement and Ormat provide to
CURE all documents previously
provided to Staff

September 23, 2011

Ormat provide responses to CURE’s
request for information

September 26, 2011

First evidentiary hearing

October 3, 2011

Continued evidentiary hearing

October 10, 2011

Parties file opening briefs

October 14, 2011

Parties file reply briefs

October 24, 2011

Committee proposed decision (20
CCR 1235 requires the Committee to
make a recommendation to the
Commission within 21 days following
the close of evidentiary hearings)

7. Comments on the Committee’s Intention to Use Informal

Hearing Procedures

At this time, CURE does not object to the use of informal hearing

procedures. However, CURE reserves the right to object and request that the

Committee convert any informal hearing into a formal hearing. CURE does

object to the use of expert panels because this form of receiving evidence
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typically results in a conversation which precludes effective cross
examination of witnesses and results in confusion.

Dated: September 12, 2011 Respectfully submitted,

;Z(M@\Ovmp@éjm

Marc D. e‘oseph — I
Tanya A. Gulesserian

Elizabeth Klebaner

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000
South San Francisco, CA 94080
(650) 589-1660 Voice

(650) 589-5062 Facsimile
tgulesserian@adamsbroadwell.com
eklebaner@adamsbroadwell.com
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DECLARATION OF SERVICE

In the Matter of Complaint Against Ormat Nevada, Inc. Brought By

California Unions for Reliable Energy

Docket No. 11-CAI-02

I, Valerie Stevenson, declare that on September 12, 2011, I served and

filed copies of the attached PREHEARING CONFERENCE STATEMENT
OF CALIFORNIA UNIONS FOR RELIABLE ENERGY dated

September 12, 2011. The original document, filed with the Docket Office, is
accompanied by a copy of the most recent Proof of Service list, located on the
web page for this project at:

http://www.energy.ca.gov/proceedings/11-cai-02/index.html.

The document has been sent to the other parties in this proceeding (as

shown on the Proof of Service list) and to the Commission’s Docket Unit or
Chief Counsel, as appropriate, in the following manner:

(Check all that Apply)

For service to all other parties:

\/
\/

AND

Served electronically to all e-mail addresses on the Proof of Service list;

Served by delivering on this date, either personally, or for mailing with
the U.S. Postal Service with firstclass postage thereon fully prepaid, to
the name and address of the person served, for mailing that same day
in the ordinary course of business; that the envelope was sealed and
placed for collection and mailing on that date to those addresses NOT
marked “email service preferred.”

For filing with the Docket Unit at the Energy Commission:

\/

OR

by sending an original paper copy and one electronic copy, mailed with
the U.S. Postal Service with first class postage thereon fully prepaid
and e-mailed respectively, to the address below (preferred method);

by depositing an original and 12 paper copies in the mail with the U.S.
Postal Service with first class postage thereon fully prepaid, as follows:
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CALIFORNIA ENERGY COMMISSION - DOCKET UNIT
Attn: Docket No. 11-CAI-02

1516 Ninth Street, MS-4

Sacramento, CA 95814-5512

docket@energy.state.ca.us

OR, if filing a Petition for Reconsideration of Decision or Order
pursuant to Title 20, § 1720:

Served by delivering on this date one electronic copy by e-mail, and an
original paper copy to the Chief Counsel at the following address,
either personally, or for mailing with the U.S. Postal Service with first
class postage thereon fully prepaid:

California Energy Commission
Michael J. Levy, Chief Counsel
1516 Ninth Street MS-14
Sacramento, CA 95814
mlevy@energy.state.ca.us

I declare under penalty of perjury under the laws of the State of
California that the foregoing is true and correct, that I am employed in the
county where this mailing occurred, and that I am over the age of 18 years

and not a party to the proceeding.

Valerie Stevenson
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801 Main Street
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armandovilla@co.imperial.ca.us
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1-800-822-6228 — WWW.ENERGY.CA.GOV
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ENERGY COMMISSION
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*Remy, Thomas, Moose &
Manley, LLP

Howard F. Wilkins

455 Capitol Mall, Suite 210
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Development Services
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Control District
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Imperial Irrigation District
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ROBERT B. WEISENMILLER
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STATE OF CALIFORNIA

California Energy Commission

In the Matter of Complaint Against

ORMAT NEVADA, INC. BROUGHT BY Docket No. 11-CAI-02
CALIFORNIA UNIONS FOR
RELIABLE ENERGY

CALIFORNIA UNIONS FOR RELIABLE ENERGY
TENTATIVE EXHIBIT LIST

September 12, 2011

Elizabeth Klebaner

Tanya A. Gulesserian

Marc D. Joseph

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000
South San Francisco, CA 94080
(650) 589-1660 Voice

(650) 589-5062 Facsimile
tgulesserian@adamsbroadwell.com

Attorneys for the CALIFORNIA
UNIONS FOR RELIABLE ENERGY
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Exhibit

Brief Description

Offered

Admitted

COMPLAINANT’S EXHIBITS

1.

Verified Complaint and Request for
Investigation By California Unions for Reliable
Energy, dated June 28, 2011, docketed July 22,
2011

Verified Answer of Respondent Ormat Nevada,
Inc., dated August 29, 2011, docketed August
29, 2011

Letter from Elizabeth Kiebaner to Armando Villa
and Sylvia Bermudez dated March 25, 2011,
stamped received on March 28, 2011

Grant Deed, Loma Farms, Inc., dated July 3,
1984, and docketed on July 6, 1984

Application for Conditional Use Permit, Victor V.
and Janet D. Veysey Trust, dated June 14,
2006

Letter from Charlene L. Wardlow to William S.
Brunet, dated September 17, 2007

Letter from Jurg Heuberger to Charlene L.
Wardlow, dated May 28, 2008, stamped
received May 29, 2008

Letter from Johnny M. Romero to Jurg
Heuberger, dated September 9, 2008, stamped
received September 9, 2008

Letter from Carlton King to Jurg Heuberger,
dated September 15, 2008

10.

Letter from Manuel Ortiz to Jurg Heuberger,
dated September 24, 2008, stamped received
September 24, 2008

11.

Letter from Fred Valera to Jurg Heuberger,
dated October 22, 2008, stamped received
October 23, 2008

12.

Letter from Jurg Heuberger to Charlene
Wardlow, dated October 30, 2008, stamped
received November 3, 2008

13.

Noise Impact Assessment submitted by Ormat
Nevada Inc. to County of Imperial Planning &
Development Services, dated December 4,
2008
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Exhibit Brief Description Offered Admitted

14. Letter from Manuel Ortiz to Bill Darnell, dated
January 8, 2009

15. Letter from Joe Marhamati to Milford Wayne
Donaldson, dated July 15, 2009

16. Memo from Development Deisgn &

Engineering, Inc. (Contact: Derek Dessert) to
Whom It May Concern, dated December 3,

2009

17. E-Mail from Jim Minnick to Jurg Heuberger,
dated December 10, 2009

18. Project Report from Planning & Development

Services Dept. to Environmental Evaluation
Committee, dated December 10, 2009

19. Updated Project Description submitted by ORNI
19, LLC to County of Imperial Planning &
Development Services, dated January 29, 2010

20. Letter from Alma Benavides to Janet Laurain,
dated April 14, 2001
21. Memorandum of Understanding between the

City of Brawley and Ormat Nevada, Inc., dated
October 19, 2009

22. Ormat Wastewater Treatment Plant Tertiary
Treatment Facility Conceptual Design Report
with duplicate showing approximate date of
February 14, 2011

23. Omitted

24, Comments on Brawley WWTP Tertiary
Treatment Facility Conceptual Design Report,
dated April 21, 2011

25. Letter from Vance Taylor to Janet Laurain,
dated April 21, 2011
26. Facility Study Agreement between Imperial

Irrigation District and Ormat Nevada Inc., dated
January 4, 2008

27. First Amended and Restated Engineering and
Procurement Agreement between Imperial
Irrigation District and Ormat Nevada Inc., dated
June 2, 2008

28. SB 610 — Water Supply Assessment prepared
by Development Design & Engineering for
Ormat Nevada, Inc., dated December 11, 2008
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Exhibit Brief Description Offered Admitted

29. North Brawley System Impact Study - Final
Report, Revision 1, dated January 8, 2009

30. [ID Interim Water Supply Policy for Non-
Agricultural Projects, dated received April 22,
2011

31. Letter from Janet Laurain to Brad Poiriez, dated
March 30, 2011

32. Letter from Charlene Wardlow to Jurg
Heuberger, dated August 4, 2009

33. Letter from Charlene Wardlow to Jurg
Heuberger, dated May 12, 2008

34. Letter from Ron Leiken to Brad Poirez dated
September 14, 2010

35. Resolution Providing Direction to Staff from

State Energy Resources Conservation and
Development Commission, dated October 29,
1986

36. Letter from the California Energy Commission
to Daniel Lyster, dated September 3, 1987,
stamped received September 10, 1987

37. Environmental Impact Report Environmental
Assessment prepared for the County of Mono
energy Management Department and the
Bureau of Land Management by ESA Planning
and Environmental Services, dated October
1987

38. Waste Discharge Requirements (Revision 1)
prepared by the California Regional Water
Quality Control Board Colorado River Basin
Region, dated January 16, 2008

39. Resolution E-4126 — Redacted prepared by the
Public Utilities Commission of the State of
California, dated March 13, 2008

40. Imperial irrigation District Board Agenda
Memorandum to Board of Directors from
General Manager, dated October 7, 2008

41. Imperial Irrigation District Regular Meeting
Agenda, dated October 7, 2008
42. E-Mail from Shahab Khoshmashrab to Ken

Celli, dated August 8, 2011
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Exhibit Brief Description Offered Admitted

43. Nevada Geothermal Power: Project Status
Report, dated May 11, 2011

44, Ormat Technologies and Nevada Geothermal
Power Execute EPC Contract for Blue Mountain
Faulkner 1 Power Plant, iStockAnalyst.com,
dated April 2, 2008

45, Top Plant: Blue Mountain Faulkner 1
Geothermal Power Plant, Humboldt County,
Nevada, by Angela Neville, JD, Powermag.com,
dated December 1, 2010

46. Renewable Energy Update and Projects,
Geothermal Projects, Mcllvaine Company

47. County of Imperial East Brawley Geothermal

Draft Environmental Impact Report, Volumes |
and Il, March 2011
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RESUME

DAVID I. MARCUS January 2010
P.O. Box 1287
Berkeley, CA 94701-1287

Employment

Self-employed, March 1981 - Present

Consultant on energy and electricity issues. Clients have included Imperial Irrigation
District, the cities of Albuquerque and Boulder, the Rural Electrification Administration
(REA), BPA, EPA, the Attorney Generals of California and New Mexico, alternative
energy and cogeneration developers, environmental groups, labor unions, other energy
consultants, and the Navajo Nation. Projects have included economic analyses of utility
resource options and power contracts, utility restructuring, utility bankruptcy, nuclear
power plants, non-utility cogeneration plants, and offshore oil and hydroelectric projects.
Experienced user of production cost models to evaluate utility economics. Very familiar
with western U.S. grid (WSCC) electric resources and transmission systems and their
operation and economics. Have also performed EIS reviews, need analyses of proposed
coal, gas and hydro powerplants, transmission lines, and coal mines. Have presented expert
testimony before FERC, the California Energy Commission, the Public Utility
Commissions of California, New Mexico, and Colorado, the Interstate Commerce
Commission, and the U.S. Congress.

Environmental Defense Fund (EDF), October 1983 - April 1985

Economic analyst, employed half time at EDF's Berkeley, CA office. Analyzed nuclear
power plant economics and coal plant sulfur emissions in New York state, using ELFIN
model. Wrote critique of Federal coal leasing proposals for New Mexico and analysis of
southwest U.S. markets for proposed New Mexico coal-fired power plants.

California Energy Commission (CEC), January 1980 - February 1981

Advisor to Commissioner. Wrote "California Electricity Needs," Chapter 1 of Electricity
Tomorrow, part of the CEC's 1980 Biennial Report. Testified before California PUC and
coauthored CEC staff brief on alternatives to the proposed 2500 megawatt Allen-Warner
Valley coal project.

CEC, October 1977 - December 1979

Worked for CEC's Policy and Program Evaluation Office. Analyzed supply-side
alternatives to the proposed Sundesert nuclear power plant and the proposed Point
Concepcion LNG terminal. Was the CEC's technical expert in PG&E et. al. vs. CEC
lawsuit, in which the U.S. Supreme Court ultimately upheld the CEC's authority to
regulate nuclear powerplant siting.



Energy and Resources Group, U.C. Berkeley, Summer 1976
Developed a computer program to estimate the number of fatalities in the first month after
a major meltdown accident at a nuclear power plant.

Federal Energy Agency (FEA), April- May 1976
Consultant on North Slope Crude. Where To? How?, a study by FEA's San Francisco
office on the disposition of Alaskan oil.

Angeles Chapter, Sierra Club, September 1974 - August 1975
Reviewed EIRs and EISs. Chaired EIR Subcommittee of the Conservation Committee of
the Angeles Chapter, January - August 1975.

Bechtel Power Corporation (BPC), June 1973 - April 1974

Planning and Scheduling Engineer at BPC's Norwalk, California office. Worked on
construction planning for the Vogtle nuclear power plant (in Georgia).

Education

Energy and Resources Group, U.C. Berkeley, 1975 - 1977
M.A. in Energy and Resources. Two year master's degree program, with course work
ranging from economics to engineering, law to public policy. Master's thesis on the causes
of the 1972-77 boom in the price of ycllowcake (uranium ore). Fully supported by
scholarship from National Science Foundation.

University of California, San Diego, 1969 - 1973

B.A. in Mathematics. Graduated with honors. Junior year abroad at Trinity College,
Dublin, Ireland.

Professional Publications

"Rate Making for Sales of Power to Public Utilities,”" with Michael D. Yokell, in Public
Utilities Fortnightly, August 2, 1984,
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Exhibit

Brief Description

Offered

Admitted

COMPLAIN

ANT’S EXHIBITS

1.

Verified Complaint and Request for
Investigation By California Unions for Reliable
Energy, dated June 28, 2011, docketed July 22,
2011

Verified Answer of Respondent Ormat Nevada,
Inc., dated August 29, 2011, docketed August
29, 2011

Letter from Elizabeth Klebaner to Armando Villa
and Sylvia Bermudez dated March 25, 2011,
stamped received on March 28, 2011

Grant Deed, Loma Farms, Inc., dated July 3,
1984, and docketed on July 6, 1984

Application for Conditional Use Permit, Victor V.
and Janet D. Veysey Trust, dated June 14,
2006

Letter from Charlene L. Wardlow to William S.
Brunet, dated September 17, 2007

Letter from Jurg Heuberger to Charlene L.
Wardlow, dated May 28, 2008, stamped
received May 29, 2008

Letter from Johnny M. Romero to Jurg
Heuberger, dated September 9, 2008, stamped
received September 9, 2008

Letter from Carlton King to Jurg Heuberger,
dated September 15, 2008

10.

Letter from Manuel Ortiz to Jurg Heuberger,
dated September 24, 2008, stamped received
September 24, 2008

11.

Letter from Fred Valera to Jurg Heuberger,
dated October 22, 2008, stamped received
October 23, 2008

12.

Letter from Jurg Heuberger to Charlene
Wardlow, dated October 30, 2008, stamped
received November 3, 2008

13.

Noise Impact Assessment submitted by Ormat
Nevada Inc. to County of Imperial Planning &
Development Services, dated December 4,
2008
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Exhibit

Brief Description
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45, Top Plant: Blue Mountain Faulkner 1
Geothermal Power Plant, Humboldt County,
Nevada, by Angela Neville, JD, Powermag.com,
dated December 1, 2010

46. Renewable Energy Update and Projects,
Geothermal Projects, Mcllvaine Company

47. County of Imperial East Brawley Geothermal

Draft Environmental Impact Report, Volumes |
and Il, March 2011

2328-025v




EXHIBIT 1



EXHIBIT 1






ADAMS BROADWELL JOSEPH & CARDOZO

A PROFESSICNAL CORPORATION

DANIEL L. CARDOZO SACRAMENTO OFFICE
THOMAS A. ENSLOW ATTORNEYS AT LAW
TANYA A, GULESSERIAN 520 CAPITOL MALL, SUITE 350
JASON W. HOLDER 601 GATEWAY BOULEVARD, SUITE 1000 SACRAMENTO, CA B5814-4721
MARC D. JOSEPH SOUTH SAN FRANCISCO, CA 94080-7037 TEL: (916) 444-6201
ELIZABETH KLEBANER _ . FAX: (B1B) 444-5200
RACHAEL E. KOSS
ROBYN C. PURCHIA TEL: {650} 585-1860
FAX: (650) 589-5082
OF COUNSEL vstevenson@adamshbroadwell.cam

THOMAS R. ADAMS
ANN BROADWELL

June 28, 2011

Michael J. Levy

Office of Chief Counsel
California Energy Commission
1516 Ninth Street, MS-14
Sacramento, CA 95814

Re: CURE'S VERIFIED COMPLAINT AND REQUEST FQR
INVESTIGATION

Dear Mr. Levy:

Pursuant to California Code of Regulations, Title 20, section 1231, enclosed
please find a Verified Complaint and Request for Investigation by California Unions

for Reliable Energy.
Singrely, ?
Valerie A. Stevenson
Assistant to Elizabeth Klebaner
Enclosure
VS
2328-024v

£ printad on racycled paper







STATE OF CALIFORNIA

Energy Resources Conservation
and Development Commission

In the Matter of:

Investigation of Possible Energy
Commission Power Facility Siting
Jurisdiction Over Two 49.9 MW
Geothermal Units Known as the East
Brawley and the North Brawley
Geothermal Developments

Complaint No.

VERIFIED COMPLAINT AND REQUEST FOR INVESTIGATION

BY

CALIFORNIA UNIONS FOR RELIABLE ENERGY

June 28, 2011

2328-023v

Marc D. Joseph

Tanya A. Gulesserian

Elizabeth Klebaner

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000
South San Francisco, CA 94080
(650) 589-1660 Voice

(650) 589-5062 Facsimile
mdjoseph@adamsbroadwell.com
tgulesserian@adamsbroadwell.com
eklebaner@adamsbroadwell.com

Attorneys for California Unions of
Reliable Energy







VERIFIED COMPLAINT AND REQUEST FOR INVESTIGATION

Pursuant to section 1231 of Title 20 of the California Code of
Regulations, California Unions for Reliable Energy (“CURE”) files this
Verified Complaint and Request for Investigation (“Complaint”) against
Ormat Nevada Inc., (“Ormat”) for violating Public Resources Code
section 2565600 and the Commission’s implementing regulations.! CURE
concurrently and in the alternative requests the California Energy
Commission (“Commission”) initiate the investigation proceedings that are
necessary to adjudicate this Complaint.2

INTRODUCTION

Ormat violated section 25500 of the Warren-Alquist Act by
circumventing the Commission’s jurisdiction with regard to the licensing of a
150 megawatt (“MW”) facility within the North Brawley Known Geothermal
Resource Area in Imperial County. Ormat’s proposed geothermal complex
will occupy approximately 5,000 acres of agricultural lands along the east
and west banks of the New River, one mile north of the City of Brawley, and
comprises Ormat’s existing North Brawley Geothermal Development (“North
Brawley”) and Ormat’s proposed East Brawley Geothermal Development

(“East Brawley”). Ormat claims that North Brawley and East Brawley are

1 In this Complaint, “Ormat” refers to Ormat Nevada Inc. and its subsidiaries.

2 Section 1231 authorizes “any person” to file a complaint alleging a violation of a statute,
regulation, order, program, or decision adopted, administered, or enforced by the CEC.
Pursuant to 1231, a single proceeding may involve both a complaint and an investigation.
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distinct facilities, each including a 49.9 MW power plant and associated well
field.

Ormat’s claims are directly contradicted by a California Public
Utilities Commission (“CPUC”) resolution approving a power purchase
agreement (“PPA”) between Southern California Edison Company (“SCE”)
and Ormat. Pursuant to the CPUC resolution, attached as Exhibit C, SCE is
authorized to purchase 50 MW, and up to 100 MW, of generation from
Ormat’s geothermal facility in North Brawley, California. Ormat has
indicated that it intends to sell 50 MW from the North Brawley facility, and
may sell an additional 50 MW from the East Brawley facility, to SCE
pursuant to the terms of the PPA. The CPUC resolution approving the PPA
together with Ormat’s representations provide a reasonable basis to conclude
that both the North Brawley facility and the East Brawley facility meet the
Commission’s 50 MW jurisdictional threshold and are both subject to the
Commission’s licensing authority.

In the alternative, the Commission must assume jurisdiction over

North Brawley and East Brawley because it is one facility with a combined

generating capacity of 150 MW. Together, North Brawley and East Brawley




proposed on adjoining parcels, which are leased or owned by Ormat. As such,
their energy and environmental impacts are that of a single facility for the
purpose of the Warren-Alquist State Energy Resources Conservation &
Development Act (“Warren-Alquist Act”).
The Commission must take immediate action to enjoin the ongoing
licensing and construction of North Brawley and East Brawley, initiate an
" investigation of Ormat’s violations of section 25500 of the Warren-Alquist
Act, and seek all appropriate remedies against Ormat for any willful
violations of the Act.
INFORMATION REQUIRED BY CALIFORNIA CODE OF
REGULATIONS TITLE 20, SECTION 1231

I Name and Address of Complainant

CALIFORNIA UNIONS FOR RELIABLE ENERGY

c/o Adams Broadwell Joseph & Cardozo

601 Gateway Boulevard, Suite 1000

South San Francisco, CA 94080

Tel: (650) 589-1660

CURE is a coalition of labor unions whose members help solve the
State’s energy problems by building, maintaining, and operating conventional
and renewable energy power plants. CURE is committed to building a strong
economy and a healthier environment. Since its founding in 1997, CURE has
helped cut smog-forming pollutants in half, reduced toxic emissions,
increased the use of recycled water for cooling systems and pushed for

groundbreaking pollution control equipment as the standard for all new

power plants. CURE has also successfully advocated for the use of low
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impact development techniques, dry cooling technology, and enforceable and

effective compensatory mitigation for impacts to sensitive biological resources

in the siting and licensing of renewable energy projects throughout
California, all while ensuring new power plants are built with highly trained,

professional workers who live and raise families in nearby communities.

Individual members of the unions that comprise CURE live, work,
recreate, and raise their families in Imperial County, including the vicinity of
the North Brawley and the East Brawley facilities. Accordingly, they would
be directly affected by the facilities’ environmental and health and safety
impacts. Individual members of the unions that comprise CURE may also
work on the North Brawley and the East Brawley facilities. They will,
therefore, be first in line to be exposed to any hazardous materials, air
contaminants, or other health and safety hazards that exist on site.

In addition, CURE has an interest in enforcing environmental laws
that encourage sustainable development and ensure a safe working
environment for its members. Environmentally detrimental projects
jeopardize future jobs by making it more difficult and more expensive for
business and industry to expand in the region. Additionally, continued
degradation can, and has, caused construction moratoriums and other
restrictions on growth which, in turn, reduce future employment

opportunities.
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II. Name and Address of Respondent

Ormat Nevada Inc.

980 Greg Street

Sparks, NV 89431-6039

Ormat is headquartered in Sparks, Nevada. Ormat designs, develops,
builds, owns, operates, and supplies geothermal power plants in Nevada and
California. Ormat is the parent company of ORNI 18, LLC, the conditional
use permit holder for the construction and operation of the North Brawley
facility, and ORNI 17, LLC, the applicant for a conditional use permit to
construct and operate the East Brawley facility.

Ormat is a subsidiary of Ormat Technologies, Inc. (“\OTT”), a publicly
traded company which owns and operates geothermal facilities within and
outside of the United States. OTI is the developer and owner of the 92 MW
Heber geothermal complex in Imperial County and the 114 MW Ormesa

geothermal complex, also located in Imperial County.

III. Statement of Facts

In 2007, Ormat commenced developing a 150 MW geothermal facility
in the North Brawley Known Geothermal Area by entering into a Facility
Study Agreement with the Imperial Irrigation District (“IID”)? and a PPA

with SCE for the sale of up to 100 MW of generation from a new geothermal

3 See Imperial Irrigation District, North Brawley System Impact Study, (revised) January 8,
2009, p. 1 (analyzing “the proposed North Brawley 150 MW generation project”) (an excerpt
of the study is attached as Exhibit A); see also Facility Study Agreement between Imperial
Irrigation District and Ormat Nevada Inc., North Brawley Geothermal Project (attached as
Exhibit B).
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facility in North Brawley, California.4 On March 13, 2008, the CPUC
authorized SCE to procure up to 100 MW from Ormat pursuant to the PPA
through Resolution E-4126 on March 13, 2008.5 However, for the purpose of
environmental review, Ormat segmented the 150 MW facility into two
geothermal development projects, each with a gross generating capacity of

75 MW & 7 Ormat proceeded to file sequential conditional use permit
applications with the County to obtain authorization to construct and develop
the North Brawley and East Brawley power plants and their associated well
fields.

A The North Brawley Conditional Use Permit Application

On June 26, 2007, Ormat filed a conditional use permit application
with the County to construct the North Brawley facility. According to
Ormat’s application, the North Brawley facility comprised: a 49.9 net MW,
wet-cooled, binary plant with six Ormat Energy Converters (“OEC”); a
geothermal well field of 20-26 production wells and 14-20 injection wells and
interconnecting brine and water pipelines; and a gen tie transmission line,
connecting the facility to IID’s system through a new substation, owned by

Ormat.

4 See Energy Division, California Public Utilities Commission Redacted Resolution E-4126,
March 13, 2008, pp. 1, 8, 16 (“Resolution E-4126") (attached as Exhibit C).

§ Exhibit C, p. 16.

& According to IID’s gystem interconnection study, each facility’'s load is 25 MW.

7 See Imperial County Planning & Development Services, Draft Environmental Impact
Report for the East Brawley Geothermal Project (‘DEIR”), March 2011, Appendix D, p. 11,
available at http:/ /www.icpds.com/ ?pid=2666 (last visited May 20, 2011); see also Reviged
Application for Authority to Construct for the East Brawley Geothermal Development
Project, September 14, 2010 (“2010 Revised ATC Application”) (attached as Exhibit D).
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Ormat proposed to site the North Brawley power plant at 4982 Hovley
Road in Imperial County, approximately one mile north of the City of
Brawley on a parcel owned by Ormat. The North Brawley well field would be
located within approximately 1,800 acres of agricultural lands, leased by
Ormat, abutting the west bank of the New River.8

On October 11, 2007, the County made available for public review a
Mitigated Negative Declaration (“MND”) for the North Brawley project,
pursuant to the California Environmental Quality Act (“CEQA”).2

On December 28, 2007, the County adopted the MND and granted
Ormat a conditional use permit to construct and operate the North Brawley
facility.

B. The Expansion of the North Brawley Well Field

On May 12, 2008, Ormat submitted a Request for Minor Amendment
to the County, for authorization to expand the North Brawley well field
northward and to the west bank of the New River 10

According to Ormat, the amendment was necessary to encompass
lands that had been secured by Ormat through new lease agreements with

surrounding landholders.1!

8 Conditional Use Permit Application, pp. 6, 20-21,

8 Pub. Resources Code §§ 21000 et seq.

10 Letter from Charlene L. Wardlow, Environmental/Regulatory Affairs Administrator,
ORMAT, to Mr. Jurg Heuberger, Planning Director, Imperial County Planning &
Development Services regarding CUP#07-0017 Request for Amendment, March 12, 2008
(attached as Exhibit E).

1 id.
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On May 28, 2008, the County approved Ormat’s Request for Minor
Amendment without further environmental review.!2 Ormat constructed the
North Brawley facility; however, the facility’s commercial operation was
delayed due to engineering problems.13

C. The East Brawley Conditional Use Permit Application

On August, 8, 2008, approximately two months after the County
~approved Ormat’s Request for Minor Amendment to the North Brawley
conditional use permit, Ormat filed a conditional use permit application with
the County. to construct the East Brawley facility.

The East Brawley project proposal is virtually identical to the North
Brawley facility. According to Ormat, East Brawley comprises: a 49.9 net
MW binary, wet-cooled geothermal power plant; a well field of up to 30
production and 30 injection wells and associated brine and water pipeline
network; and a 2-mile gen tie transmission line spanning the New River to
connect to IID’s system through Ormat’s North Brawley substation.

Ormat proposes to site the East Brawley power plant approximately
three miles north the City of Brawley and east of the New River, on a parcel
owned by Ormat. The East Brawley well field would be located within

approximately 3,000 acres of agricultural lands abutting the east bank of the

12 | etter from Jurg Heuberger, Director Imperial County Planning & Development Services
to Charlene Wardlow, Environmental Regulatory Affairs Administrator, Request for Minor
Amendment to CUP No. 07-0017, May 28, 2008 (attached as Exhibit F).

13 A high amount of undissolved solids in the geothermal fluid limited the plant’s generating
capacity. Think GeoEnergy, Ormat’s North Brawley plant with 17 MW short of its 50 MW
potential, February 10, 2010 (attached as Exhibit G).
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New River. As with the North Brawley facility, the parcels underlying the
well field are leased by Ormat.14

On October 30, 2007, the County placed Ormat’s application on hold
because Ormat was unable to timely secure a water source to meet East
Brawley’s construction and operational water demands.15

D. The Expansion of the East Brawley Well Field

On August 4, 2009, Ormat submitted a revised conditional use permit
application, proposing to expand the East Brawley well field in a westerly
direction and across the New River. The expanded well field would occupy
areas previously leased by Ormat for the North Brawley well field. Wells on
etther side of the New River would be connected by geothermal brine lines,
noncondensible gas lines, and power and control cables, routed across the

New River.

E. Water Supply Infrastructure for the East Brawley and North
Brawley Facilities

On January 29, 2010, Ormat revised the East Brawley project proposal
by reducing the proposed well field to 34 wells (half injection, half
production).}¥* Ormat also proposed to finance the construction of water
supply infrastructure which would deliver cooling water to both the East

Brawley and North Brawley facilities.

14 A map of the East Brawley and North Brawley projects is attached as Exhibit H.

15 Letter from Jurg Heurberger, Planning & Development Services Director, County of
Imperial to Charlene L. Warldlow, Director of Project Development, Ormat Nevada Inec,,
regarding Conditional Use Permit #08-0023 (East Brawley Facility) APN: 037-140-006-000,
October 30, 2008 (attached as Exhibit I).
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According to the updated conditional use permit application for the
East Brawley facility, Ormat proposed to finance the construction and
maintenance of a tertiary treatment system for the City of Brawley’s
Wastewater Treatment Plant (“BWWTP”) in exchange for 100 percent of the
City’s daily effluent outflow for the life of the East Brawley facility. Ormat’s
construction of the tertiary treatment system cannot commence until the City
completes the ongoing secondary treatment system upgrades to the
BWWTP.17 According to the updated conditional use permit application,
treated wastewater from the BWWTP would supply the majority of the East
Brawley facility’s operational water demand. Treated effluent from the
BWWTP would also supply the North Brawley facility.18

In the updated conditional use permit application, Ormat indicated
that during peak heat conditions the East Brawley facility could rely on
cooling water blowdown from the North Brawley facility for power plant
cooling.1?

On March 16, 2011, the County published a Notic.e of Availability of
the Draft Environmental Impact Report (‘DEIR”) for the East Brawley
conditional use permit in accordance with CEQA. In the DEIR, the County

concluded that a project alternative which relies on reclaimed water from the

16 Kast Brawley Geothermal Development Project, Updated Project Description, January 29,
2010 (attached as Exhibit J).

17 See Ormat, Brawley Wastewater Treatment Facility Conceptual Design Report (attached
as Exhibit K).

18Jd., p. 1.

1% See DEIR, p. 6.0-8.
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BWWTP and cooling tower blowdown from the North Brawley facility (as
well as from the on-site cooling towers) was the environmentally preferred

project alternative for the East Brawley facility. The public comment period

on the DEIR closed on May 10, 2011.

F. The Net Generating Capacity of the East Brawley and North
Brawley Power Plants

The net generating capacity of the East Brawley and North Brawley
power plants cannot be conclusively determined based on publicly available
information. Neither the County, nor Ormat have provided supporting
documentation verifying Ormat’s generating capacity calculations of
49.9 MW each for the North Brawley and East Brawley facilities. However,
CPUC Resolution E-4126 and Ormat’s representations to the County show
that the generating capacity of the North Brawley and East Brawley power
plants each exceeds 49.9 MW,

In particular, Ormat stated that it entered into a PPA with SCE,
pursuant to which Ormat is obligated to deliver 50 MW of generation from
the North Brawley power plant to SCE’s system with an option to increase
sales to 100 MW of generation.2? The CPUC has authorized SCE to procure
up to 100 MW of generation from Ormat’s North Brawley geothermal facility.
Ormat indicated that it may exercise the option to increase sales to 100 MW

once the East Brawley facility comes online.2!

20 Bast Brawley Geothermal Development Project, Updated Project Description, January 29,
2010, p. 28.
21 Id.
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IV. Statutes, Regulations, and Decision Upon Which Complaint Is
Based

A Warren-Alquist Act (Pub. Resources Code § 25110)

Public Resources Code section 25110 provides:

“Facility” means any electric transmission line or thermal
powerplant, or both electric transmission line and thermal
powerplant, regulated according to the provisions of this
division.

B. Warren-Alquist Act (Pub. Resources Code § 25120)

Public Resources Code section 25120 provides:

“Thermal powerplant” means any stationary or floating
electrical generating facility using any source of thermal energy,
with a generating capacity of 50 megawatts or more, and any
facilities appurtenant thereto . . . .

C. Warren-Alquist Act (Pub. Resources Code § 25500)

Public Resources Code Section 25500 provides:

In accordance with the provisions of this division, the
commission shall have the exclusive power to certify all sites
and related facilities in the state, whether a new site and related
facility or a change or addition to an existing facility. . . . [N]o
construction of any facility or modification of any existing
facility shall be commenced without first obtaining certification
for any such site and related facility by the commission, as
prescribed in this division.

D. California Code of Regulations, Title 20, Section 2003 subd.(a)
Section 2003(a) of Title 20 of the California Code of Regulations

provides:
The “generating capacity” of an electric generating facility
means the maximum gross rating of the plant’s turbine

| generator(s), in megawatts (‘“MW”), minus the minimum
auxiliary load.
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E. California Code of Regulations, Title 20, Section 2003
subd. (b)(1)

Section 2003(b)(1) of Title 20 of the California Code of Regulations
provides:

The “maximum gross rating” of the plant's turbine generator(s)
shall be determined according to this subdivision. If there is

more than one turbine generator, the maximum gross rating of
all turbine generators shall be added together to determine the
total maximum gross rating of the plant's turbine generator(s).

The maximum gross rating of a steam turbine generator shall be
the output, in MW, of the turbine generator at those steam
conditions and at those extraction and induction conditions
which yield the highest generating capacity on a continuous
basis.

F, California Code of Regulations, Title 20, Section 2003
subd. (b)}(3)

Section 2003(b)(3) of Title 20 of the California Code of Regulations

provides:

The maximum gross rating cannot be limited by an operator's
discretion to lower the output of the turbine generator(s) or by
temaporary design modifications that have no function other than
to limit a turbine generator’s output.

G. California Code of Regulations, Title 20, Section 2003
subd. (b)(4)

Section 2003(b)(4) of Title 20 of the California Code of Regulations

provides:

The maximum gross ratings specified in the overall plant heat
and mass balance calculations shall be subject to verification by
commission review of the steam or combustion turbine generator
manufacturer's performance guarantee, specifications and
procurement contract, if available.
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H. California Code of Regulations, Title 20, Section 2003 subd. (¢)
(Cal. Code Regs., tit. 20, § 2003)

Section 2003(c) of Title 20 of the California Code of Regulations

provides:

The “minimum auxiliary load” means the electrical rating

(in MW) of the sum of the minimum continuous and the average
Intermittent on-site electrical power requirements necessary to
support the maximum gross rating as defined in subsection (b)
of this regulation and which are supplied directly by the power
plant. For geothermal projects, the minimum auxiliary load
includes the minimum electrical operating requirements for the
associated geothermal field which are necessary for and supplied
directly by the power plant. Discretionary loads, i.e., those which
can be curtailed without precluding power generation, are not
included in minimum auxiliary loads.

I California Energy Commission Resolution Providing Direction to
Staff, In the Matter of Staff Investigation of Possible Energy
Commission Power Facility Siting Jurisdiction over Five 30

Megawatt Units Known as Luz SEGS Units ITI-VII (“Luz SEGS
Decision™)

In the Luz SEGS Decision, dated October 29, 1986, the Commission

determined that:
[I]n order for its jurisdiction over generation facilities to be
equitably administered, the Commission must assert its

jurisdiction in an even-handed fashion when it appears that
there 1s a reasonable bastis for doing so.

(Luz SEGS Decision, p. 1.)

In that proceeding, the Commission determined that a reasonable
basis exists to conclude that separately proposed thermal power plants, each
with a generating capacity less than 50 MW, should be aggregated and
deemed one facility for the purpose of the Warren-Alquist Act where the

power plants are installed, owned and operated by the same entity, are
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proposed for contiguous parcels of land, and where “the energy and
environmental impact” of the power plants is that of one facility. (Id. at
pp. 1-2, 4.)

V. DISCUSSION

Ormat violated section 25500 of the Warren-Alquist Act by
circumventing the Commission’s licensing authority with regard to the
permitting of the North Brawley and East Brawley facilities. Ormat
conceived of the North Brawley and East Brawley facilities, representing
150 MW of gross generation, as early as 2007. Subsequently, Ormat filed
multiple permit applications with the County to obtain approvals for the
incremental expansion and reconfiguration of the North Brawley and East
Brawley factlities, which foday represent one, indivisible, 150 MW
geothermal facility. Ormat has separately contracted for the sale of 50 MW
of generation from the North Brawley facility with the option to increase
sales to 100 MW with generation from the East Brawley facility.

The Commission must immediately commence a jurisdictional
investigation regarding the North Brawley and East Brawley facilities and
find, based upon this Complaint and any further investigation undertaken by
Staff, that the facilities are individually and collectively subject to the
Commission’s jurisdiction. Further, in order to implement the Warren-
Alquist Act in an even-handed and equitable fashion, the Commission must,
pursuant to Public Resources Code section 25900, request the Attorney

General to petition for an injunction to halt the construction of the proposed
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East Brawley facility, as well as any ongoing expansions of the existing North
Brawley facility, until Ormat obtains an appropriate certification to proceed
from the Commission.

A. Ormat Violated Section 25500 of the Warren-Alquist Act By

Failing to Submit to the Commission’s Exclusive Jurisdiction to
License the North Brawley Facility and East Brawley Facility

Pursuant to the Warren-Alquist Act, the Commission has power to
certify all sites and related facilities in California for thermal power plants
with a net generating capacity of 50 MW or greater. (Pub. Resources Code
§8 25500, 25120.) The Commission’s authority is exclusive:

The issuance of a certificate by the commission shall be in lieu of
any permit, certificate, or similar document required by any
state, local or regional agency, or federal agency to the extent
permitted by federal law, for such use of the site and related
facilities, and shall supersede any applicable statute, ordinance,
or regulation of any state, local, or regional agency, or federal
agency to the extent permitted by federal law.

After the effective date of this division, no construction of any

facility or modification of any existing facility shall be

commenced without first obtaining certification for any such site

and related facility by the commission, as prescribed in this

division. |
(Pub. Resources Code § 25500 (emphasis added).)

The Commission promulgated regulations which determine whether a
proposed thermal power plant is subject to the Commission’s jurisdiction.
(See generally, Cal. Code Regs., tit. 20, § 2003.) According to the

Commission’s regulations, the “generating capacity” of an electric generating

facility is the maximum gross rating of the plant’s turbine generator(s), in
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MW minus the plant’s minimum auxiliary load. (Cal. Code Regs., tit. 20,
§ 2003 subd. (a).)

The “maximum gross rating” of the plant’s turbine generator refers to
the output of a turbine generator at those steam conditions which yield the
highest generating capacity on a continuous basis. (Cal. Code Regs., tit., 20
§ 2003 subd. (b)(1).) The plant’s mintmum auxtliary load, also referred to as
the plant’s parasitic load, is defined as the electrical rating in MW of the sum
of the minimum continuous and the average intermittent on-site electrical
power requirements necessary to support the maximum gross rating and
which are supplied directly by the power plant. (Cal.Code Regs., tit. 20,

§ 2003 subd. (¢).) For geothermal projects, the minimum auxiliary load
includes the minimum electrical operating requirements for the associated
geothermal field which are necessary for and supplied directly by the power
plant. (Id.)

The North Brawley and East Brawley facilities are each individually
subject to the Commission’s licensing authority pursuant to section 25500 of
the Warren-Alquist Act because they are thermal power plants, each with a
generating capacity equal to or in excess of 50 MW. In a conditional use
permit application for the East Brawley facility, Ormat states that it has
entered into a PPA with SCE for the sale of 50 MW of generation from the
North Brawley facility. Pursuant to the terms of the same PPA, Ormat may

exercise an option to increase sales to SCE to 100 MW with 50 MW of
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generation from the proposed East Brawley facility. The CPUC approved the
PPA, authorizing SCE to procure up to 100 MW of generation from Ormat’s
geothermal facilities.

The CPUC Resolution and Ormat’s representations regarding its
intent to sell generation from East Brawley to SCE provide a reasonable
basis to conclude that, contrary to Ormat’s claims, the generating capacity of
the North Brawley and East Brawley facilities meet the Commission’s 50 MW
jurisdictional threshold. The 50 MW of generation, which Qrmat is
contractually obligated to sell to SCE from North Brawley — and the
additional 50 MW of generation it intends to sell to SCE from East Brawley —
is the difference between the facilities’ maximum gross rating and minimum
auxiliary load. (See Cal. Code Regs. § 2003 subd. (a)-(c).) Accordingly, North
Brawley and East Brawley are each subject to the Commission’s jurisdiction.
(Pub. Resources Code §§ 25500, 25120.)

To assist the Commission in reaching a jurisdictional determination
with regard to the North Brawley and East Brawley facilities, the
Commission must order Ormat to produce all relevant information, including
its PPA with SCE. (Pub. Resources Code § 25210; see also .Cal. Code Regs.,
tit. 20, §§ 2003 subd. (a)-(c).) The Commission must then immediately
assume licensing jurisdiction over the North Brawley and East Brawley

facilities.
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B. Ormat Violated Section 25500 of the Warren-Alquist Act By

Failing to Submit to the Commission’s Jurisdiction to License a
100 MW Geothermal Facility

Whether or not each of the facilities has an individual generating
capacity of 50 MW, the East Brawley and North Brawley facilities are one
facility with a net generating capacity of 100 MW, within the meaning of the
Warren-Alquist Act. Accordingly, the Commission should find that Ormat
violated the Warren-Alquist Act and immediately assume jurisdiction over
the County’s ongoing licensing proceedings. In the Luz SEGS Decision,
attached as Exhibit L, the Commission determined that the generating
capacities of separately proposed power plants, the energy and environmental
impacts of which may be deemed to be that of one facility, should be
aggregated for the purpose of a jurisdictional determination under the
Warren-Alquist Act. (Luz SEGS Decision, pp. 1-2, 4.)

In that proceeding, the Commission concluded that the five, 30 MW
Luz SEGS units were one “facility” for the purpose of the Warren-Alquist Act
because they were designed, owned and controlled by one entity, and were
sited on contiguous parcels of land. (See Pub. Resources Code § 25120; see -
also Luz SEGS Decision, pp. 1-2; id. at Appendix A, pp. 3-4.) The facts of this
case are the same as the Luz SEGS Units III-VII proceeding.

North Brawley and East Brawley were conceived simultaneously by
Ormat as early as 2007. North Brawley and East Brawley will be owned and
operatéd by Ormat, are virtually identical, and are proposed on adjoining

parcels of land, also owned or leased by Ormat. As in the Luz SEGS
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Units I11-VII proceeding, the element of shared ownership and control is
plainly satisfied here.

North Brawley and East Brawley also exhibit the elements of physical
iterconnectedness found to be determinative by the Commission in the case
of the Luz SEGS units. (See generally, Luz SEGS Decision, Appendix A.)
Both facilities will interconnect to the electrical grid through one substation,
which is owned and operated by Ormat and which is located on land also
owned or leased by Ormat. North Brawley and East Brawley will also share
utility service pursuant to a water supply agreement between Ormat and the
City of Brawley for 100 percent of the daily effluent (once available) from the
BWWTP. The infrastructure that will convey treated wastewater from the
BWWTP to the North Brawley and East Brawley facilities, as well as the
necessary tertiary treatment system upgrades to the BWWTP, will be funded
and constructed by Ormat. Additionally, the North Brawley and East
Brawley power plants will be physically joined to facilitate cooling water
blowdown delivery from the North Brawley facility to the East Brawley
facility to help meet East Brawley's peak water demand in the summer
months. Finally, and based upon the engineering descriptions included in
Ormat’s sequential conditional use permit applications to the County, the
well fields associated with each facility will be physically interconnected
through cables and brine and cooling water pipelines spanning the New

River. In sum, the North Brawley and East Brawley facilities are one
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geothermal facility with a generating capacity of 100 MW. The Commission
should immediately assume jurisdiction of the East Brawley project, and
evaluate the combined environmental impacts of North Brawley and East
Brawley as one, 100 MW geothermal facility.

C. Ormat’s Violations of the Warren-Alquist Act

In the Luz SEGS Decision, the Commission determined that it had no
evidence to conclude that Luz had intentionally sought to circumvent the
requirements of the Warren-Alquist Act. (Id. at p.3; id. at p. 3fm.2) This
finding and the viability of the Luz SEGS units supported the Commission’s
exercise of prosecutorial discretion with respect to Luz’s violations of the
Warren-Alquist Act. (Id. at pp. 2-4.) The Commission cannot reach the same
conclusion in this case. The Commission’s policies encouraging renewable
generation development counsel for the forceful assertion of its jurisdiction in
this case.

Ormat is an experienced developer and owner of geothermal facilities,
which has sited and operates numerous geothermal facilities within
California. Ormat avoided Commission jurisdiction through its practice of
incrementally permitting and constructing the North Brawley and East
Brawley facilities to develop one, interconnected geothermal complex, all
while executing a PPA for the sale of up to 100 MW of generation from the
North Brawley and East Brawley facilities. Although Ormat has devoted
more than three years to developing the combined facilities, it never sought

to obtain a jurisdictional determination from the Commission. Any one of
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these factors is enough to raise significant doubt regarding Ormat’s good
faith ignorance of the Commission’s licensing authority. However, all of
these factors combined strongly suggest that Ormat willfully evaded the
Commission’s jurisdiction. Accordingly, the Commission should investigate
and pursue all available remedies against Ormat for any willful violations of
the Act.

Finally, the policy considerations that warranted the Commission’s
exercise of prosecutorial discretion with respect to Luz demand the opposite
result in this case. In light of the finite water supplies in Imperial County
and the limited carrying capacity of the State’s resources in general, it is
imperative that the Commission promote the development of viable
renewable energy projects. Accordingly, the Commission must assume an
active role, consistent with its mandate under the Warren-Alquist Act, in the
certification of the States’ growing inventory of renewable generation. This
case 1s an opportunity for the Commission to affirm its commitment to
implement the Act in a just and even-handed fashion.

VI. Requested Action

CURE requests the Commission do the following:

1. In accordance with Public Resources Code Section 25210,
immediately commence an investigation of Ormat for the purpose of a
jurisdictional determination regarding the North Brawley and East Brawley

facilities.
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2. In accordance with Public Resources Code section 25210,
immediately commence an investigation to determine the nature and extent
of any violations by Ormat.

3. In accordance with Public Resources Code section 25210, request
the Attorney General to petition for an injunction of any ongoing licensing
and construction activities relating to the North Brawley and East Brawley
facilities.

4. Find that North Brawley and East Brawley are individually and
collectively subject to the Commission’s licensing jurisdiction under the
Warren-Alguist Act.

5. Take any other action necessary and appropriate under the
Commission’s statutory and regulatory authority to assume licensing
jurisdiction of the North Brawley and East Brawley projects.

6. Take any other action necessary and appropriate under the
Commission’s statutory and regulatory authority to prevent any further
violation by Ormat and to remedy any and all adverse impacts to the public
health, safety, and welfare, and the environment, resulting from the
violation.

7. In accordance with section 1232, Title 20 of the California Code
of Regulations, serve a copy of this complaint on Ormat, provide notice of this
Complaint and future investigatory proceedings to petitioners, respondents,

and all entities identified in this Complaint, schedule any necessary
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hearings, and take additional steps to notify other individuals, organization,
and businesses which the commaittee or the chairman has reason to believe
would be adversely affected by a deciston.

VII. Authority for Requested Action

In addition to its plenary jurisdiction to certify sites for thermal poWer
plants 50 MW or greater, the Commission has broad authority to take action
in response to this Complaint.

First, Public Resources Code section 25210 empowers the Commission
to hold any hearings and conduct any investigations in any part of the State
necessary to carry out its powers and duties and, for those purposes, has the
same powers as are conferred upon heads of departments of the state by
Government Code sections 11180, et seq. Those powers include conducting
mvestigations and prosecuting actions concerning: all matters relating to the
business activities and subjects under the jurisdiction of the Commission;
violations of any law or rule or order of the Commission; and such other
matters as may be provided by law. (Gov't. Code § 11180.)

In connection with such investigations and actions, the Commission

may: inspect and copy books, records, and other items; hear complaints;




present information or evidence obtained or developed from the investigation
of unlawful activity to a court or at an administrative hearing in connection
with any action or proceeding. (Gov’t. Code § 11181.)

Furthermore, Public Resources Code section 25900 authorizes the
Commission to request the Attorney General to petition a court to enjoin any
violation or threatened violation which constitutes an emergency requiring
immediate action to protect the public health, welfare, or safety. The court

shall have jurisdiction to grant such prohibitory or mandatory

injunctive relief as may be warranted by way of temporary

restraining order, preliminary injunction, and permanent
injunction.

(Pub. Resources Code § 25900.)

Finally, section 25218(e) authorizes the Commission to “[a]dopt any
rule or regulation, or take any action, it deems responsible and necessary to
carry out the provisions of [the Warren-Alquist Act]” while section 25218.5
provides that “the provisions specifying any power or duty of the commission
shall be liberally construed, in order to carry out the objectives of this
division.” In sum, the Public Resources Code, the Government Code, and the
Commission’'s own regulations provide ample authority for the Commission to
take the requested actions.

Ormat’s conduct flies squarely in the face of the Commission’s
jurisdiction over thermal power plant development in general, and the
procedural mandates of its facility siting process in particular. It also

prejudices the Commission’s ability, and its obligation, to ensure that all
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significant environmental impacts from thermal power plant development
are mitigated and to evaluate all feasible alternatives to such development.
The Commission should take firm, deliberate, and immediate action to affirm
its jurisdiction over Ormat’s activities, to act to halt them immediately
pending a complete review of this investigation, and to impose whatever
sanction and/or remedial measures are necessary and proper to effectuate the
Warren-Alquist Act.

VIII. Names and Addresses of Individuals, Organizations, and
Businesses Potentially Affected by the Relief Sought

1. Imperial County
Planning and Development Services
801 Main Street
El Centro, CA 92243

2. Imperial County Air Pollution Control District
150 South 9th Street
E1 Centro, CA 92243-2801
Fax (760) 353-9904
3. Imperial Irrigation District
333 E. Barioni Boulevard
Imperial, CA 92251
Fax: (760) 339-9262
CONCLUSION
Based on the foregoing, CURE respectfully requests the Commission to
take immediate action, consistent with its authority, to Investigate and halt

the ongoing violation of Section 25500 by Ormat and to order and seek any

necessary and proper corrective actions to remedy Ormat’s violations.
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Dated: June 28, 2011

~ Marc D. Joseph T
Tanya A. Gulesserian
Elizabeth Klebaner
Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, Suite 1000
South San Francisco, CA 94080
(650) 589-1660 Voice
(650) 589-5062 Facsimile
mdjoseph@adamsbroadwell.com
tgulesserian@adamsbroadwell.com
eklebaner@adamsbroadwell.com

Attorneys for CURE
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DECLARATION

1, Elizabeth Klebaner, declare as follows:

1. I am the attorney of record for Petitioner California Unions for
Reliable Energy.

2. I have read the foregoing VERIFTED COMPLAINT AND
REQUEST FOR INVESTIGATION BY CALIFORNIA UNIONS FOR
RELIABLE ENERGY and all attachments thereto and know the contents
thereof.

3. I am informed and believe that the matters stated therein are
true and correct and, on that ground, I allege that the matters stated therein
are true and correct.

I declare, under penalty of perjury under the laws of the State of

California, that the foregoing is true and correct.

Dated: @ '[ZS//ZO[ ) By: P

Elizabeth Klebaner
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Revision #1:

The North Brawley project representative reported via email to IID Energy Department a
change on the project Phase B 13.2/92 kV transformer impedance value on November 24,
2008. The new transformer impedance value changed from 12% @ 37 MV A base to 12%
@ 55 MVA base. It triggered the need for re-study the North Brawley project system
impact study on the power flow and short circuit analyses sections.

The re-study was considering the following: a) The North Brawley project modeled with
all the three phases (A, B, and C) in-service, b) The original IID system topology and c)
The IID system demand and generating resources as in the Final Report issued on
12/11/2007.

The purpose of the re-study was to compare study results by implementing the
transformer impedance value change and determine if there will be any new or
modification to the previously reported system impact that requires mitigation.

The re-study results for the power flow (Heavy Summer and Light Winter conditions)
and short circuit (all generation in-service) analyses were very similar to the ones
obtained before making the transformer impedance change. The most relevant change in
study results was on the short circuit value for the Euclid Substation 92 kV bus which
before the change was 20,159 Amperes (101 % of the breaker interrupting capability) and
after the transformer impedance change it became 20,172 Amperes (101%). This
represents a breaker interrupting capability violation that requires mitigation.

Therefore, once we have completed the re-study for this project, IID does not report any
new or modification to the previously reported system impacts that require mitigation.
The differences between the Final Report and the attached Revision #1 are the following:

¢ This additional summary page
¢ Appendix F — Short Circuit Analysis
+ Appendix G — Sensitivity Short Circuit Analysis

If you have any questions, please call me at (760) 482-3443.

Jorge L. Barrientos, PE
IID System Planning Supt.
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EXECUTIVE SUMMARY
Power Flow Analysis

KEMA Inc. and IILY’s Planning Section performed the Power Flow Analysis to review the impact of
the proposed North Brawley 150 MW generation project (“Project”) when delivering power to IID
internal electrical network (50 MW), (50 MW) to SCE and 50 MW for North Brawley load project in
the 2010 timeframe. The base case has modeled the new IID Niland Generation Project with 100
MW (Heavy Summer ON-Line, Light Winter OFF-Line). The Project was modeled as Twelve 12.5
MW generators connected to the “CO” 92 kV line. The System Impact Study included power flow,
transient and post-transient stability analysis for peak (heavy summer) and off-peak (light winter)
conditions, modeled using Western Electric Coordinating Council (“WECC”) cases with a detailed
IID system representation for 2010. The short circuit analysis, performed by PDS consulting, PLC,
is also included as part of this system impact study at the request of IID.

For the conditions modeled, the system impact study indicated that the addition of the North
Brawley Project will have some impact on IID’s voltage and thermal loading conditions for the
different scenarios studied under normal and contingency conditions. Voltage deviation and thermal
rating violations attributable to the addition of the Project will require the design and
implementation of a few System Operating Procedures (SOPs) and/or system upgrades. The
additon of the Project and its associated dispatch to Southern California Edison showed 2.5 MW
increase on IID systern losses for the Heavy Sumnmer and 5.0 MW for the Light Winter system
condition. The study results show that there were pre-existing voltage and thermal violations under
outage conditions that were not attributable to the project. These system violations were not
included in this report and are being addressed in other planning forums.

ient Stabili
KEMA Inc. on behalf of Imperial District (“IID”) performed this Transient Stability analysis
indicated that the addition of the Project does not adversely impact the stability response of the
system. On stability outages of the generator transformers, it has been noted that the generator itself
must be tripped. Generation tripping for the loss of the step-up transformer is a common practice
and does not represent any additional problems to the IID system.
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Short Circuit Analysis

A short circuit analysis was performed by PDS consulting, PLC. The executive summary repotts the
following:

A short circuit study and breaker capability analysis has been performed to determine the impact of
the additional North Brawley generation facility to the IID Enetgy transmission system. The
analysis found minimal impacts to the interrupting capability of the IID Energy transmission system

due to the additon of the North Brawiey generation facility. The analysis aiso found that the
interrupting capability of two of the breakers, H40 and HA30, at the Euclid Substation will be
exceeded (the pre-Project fault levels were at 99% of the interrupting capability while the post-
Project fault level was found to be 101%), however IID Energy can re-schedule to_an eatlier date a

pbroject to replace the affected equipment with sufficient interrupting capacity prior to the in-service
date of the North Brawley project.

The results of the study also indicated that there are a few fault interrupting devices on the IID
Energy system which have fault current exposure levels near of their respective interrupting ratings
(specifically Imperial Valley 230kV and El Centro 92kV). However, these interrupting rating
concerns have been identified as pre-existing conditions and not directly related to the North
Brawley generation project.

Sensitivity Short Circuit Analvsis

A sensitivity analysis of to the original short circuit study and breaker capability analysis has been
petformed per project owner request to determine the impact of the North Brawley project phase A
(6 generators in the amount of 12.5MW each) connected to the IID Energy transmission system.
The analysis found that the fault duty at the Fuclid 92 kV substation will exceed the interrupting
capability of two of the breakers, H40 and H50, at this substation (the pre-Project fault levels were
at 98.4% of the interrupting capability while the post-Project fault level was found to be 100.04%),
Even though these short circuit violations are marginal, the IID standard requires the replacement
of these breakers once they reach their interrupting capability.

Post-Transient Stabilitv Analvsis

The addition of the North Brawley Project did not impact the existing reactive power margins at
selected buses for all the outage simulation studied with the exception of the Imperial Valley —
Miguel 500 kV line outage. An outage of the Imperial Valley-Miguel 500 kV line caused the reactive
power margin at five (5) IID buses to decrease up to 4 MVAR. In particular, the addition of the
North Brawley Project and the subsequent outage of the Imperial Valley —Miguel 500 kV line caused
the reactive power margin at N. LAOUITA 92 kV bus _to decrease from 103 MVAR to 99 MVAR.
A summary of the post-transient reactive power margin analysis can be found at Appendix B.
Positive reactive power margins were obtained at all the buses monitored following the selected
outages.
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1 INTRODUCTION

KEMA Inc. and PDS Consulting, on behalf of Imperial Irrigation District (“IID”), performed this System
Impact Study to review the impact of the proposed North Brawley 150 MW genetation project (“Project™
when delivering power to IID internal network (50 MW), (50 MW} to SCE and 50 (MW) to serve the Project
internal load in the 2010 timeframe. The base case has modeled the new IID Niland Generation Project with
100 MW (Heavy Summer ON-Line, Light Winter OFF-Line). The Project was modeled as Twelve 12.5 MW
generators conttected to the “CO” 92 kV line. The System Impact Study included power flow, transient and
post-transient stability analysis for peak (heavy summer) and off-peak (light winter) conditions, modeled using
Western Electric Coordinating Council (“WECC”) cases with a detailed IID system representation for 2010.
The short circuit analysis, performed by PDS consulting, PLC, is also included as part of this system impact
study at the request of IID.

2 STUDY ASSUMPTIONS

21 Cases Studied

This North Brawley analysis used power flow models representative of an IID 2010 system. The
following peak (heavy summer) and off-peak (light winter) scenarios were studied:

Heavy Summer | Pre-Project - ‘ Pla.nned heavy summer confipuration without the Project

Heavy Summer | Post-Project Planned heavy s umimet confy uon thh Proj ect - flet output 100 MW
B SR = aiamae
Light Winter PreProject Planned hght winter conﬁgutauon \mthout the Prolect
Light Winter | Post-Project Planined light wintet configuration with the Project - net output 100 MW

2.2 Case Assumptions

The two WECC Approved Power Flow Base Cases used to develop the North Brawley System
Impact Study were:

Heavy summer . ... 10hs1a.SAV ...........Approved 08/24/05

Light winter . . . . .. 12lw1sa.SAV.......... . Approved 01/19/06

Both cases were selected because they were the most recently developed and available cases in the
WECC library in the vicinity of the Project’s in-service date. The IID system loads, resources, and
topology were adjusted to represent the condittons expected in the year the Project planned to
initiate operations.
The 2010 case used to model the impact of the Project included planned transmission elements
internal to the IID system for the timeframe as well as the following changes to the base case:
* Generation was modeled according to the IID’s cutrent generation interconnection (IID
Queue list) that reflects generation expected to be in operation during the study time frame.
The generation at Niland 92 kV substation was dispatched according to typical usage, Heavy
Summer ON-Line, Light Winter OFF-Line.
e IV — Dixieland 230 kV line and 230/92 kV transformer.
e  El Centro 230/92 kV transformer.
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2.3 Dynamic Models

The stability models used for the Project were provided by the Project sponsor and included:
Generator — GENSA1 - Salient pole generator represented by equal mutual inductance rotor
modeling.

Exciter — EXACSB - Brushless exciter with PID voltage regulator.

Governor —W2301- Woodward 2301 governor and basic turbine model.

24 Loads and Resources

The table below shows the IID loads, losses cncratlon andarca 1ntc;:chancfor the cases studled.

Load (M)
Load (MVAR)

Losscs (M\W)
Losses (MVAR)

Interchange W) 74 174 7707 8703
Total IID Shunts

(M_'V_AR
IID dc.:ocraﬁori ('Mr W. )I x
IID Generation

(MVAR) 179.9 209.7 60.7 1121

13255

2.5 Power Flow Evaluation Criteria

For this analysis, the system was evaluated for its thermal loading capacity and voltage performance
(primarily voltage drop). The system was evaluated both with all lines in setvice and under
emergency or unplanned outage conditions that might occur such as the outage of a line or
transformer. WECC Reliability Critetia and the North American Electric Reliability Council
("NERC”) Planning Standards were used to evaluate the system as noted below. While the
NERC/WECC criteria are applicable, the interconnecting transmission system owner/operator may
have stricter voltage or thermal conditions based on operating or reliability needs.

The following criteria were used to determine the impact of the facility on IID’s system for pre-
contingency and post-contingency conditions:
* Pre-disturbance bus voltage must be between 0.95 per unit and 1.05 per unit. (an IID-
specific requirement)
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IMPERIAL IRRIGATION DISTRICT
AND
ORMAT NEVADA INC.

FOR THE

NORTH BRAWLEY GEOTHERMAL PROJECT




FIRST AMENDED AND RESTATED
ENGINEERING AND PROCUREMENT AGREEMENT
_ between
IMPERIAL IRRIGATION DISTRICT
and
ORMAT NEVADA INC.

THIS FIRST AMENDED AND RESTATED AGREEMENT is made and entered
into this ___ day of May, 2008 (the “Effective Date™} by and between Ormat Nevada
Inc., a California corporation organized and existing under the laws of the State of
California (“Interconnection Customer”), and Imperial Irrigation District, an irrigation
district organized under the Water Code of the State of California, (“Transmission
Provider”), Interconnection Customer and Transmission Provider each may be referred
to as a “Party,” or collectively as the “Parties.”

RECITALS

WHEREAS, Interconnection Customer is proposing to develop a geothermal
generating facility (“Generating Facility”) or additional generating capacity to an existing
Generating Facility consistent with the interconnection request submitted by
Interconnection Customer dated December 13, 2007 (the “Interconnection Request™); and

WHEREAS, Interconnection Customer desires to intercormect the Generating
Facility with the Transmission System; and

WHEREAS, Transmission Provider has completed an interconnection system
impact study (the “System Inpact Study™) and provided the results of said study to
Interconnection Customer; and

WHEREAS, Interconnection Customer has requested Transmission Provider to
perform an interconnection facilities study (the “‘Interconnection Facilities Study™) to
specify and estimate the cost of the equipment, engineering, procurement and
construction work needed to implement the conclusions of the System Impact Study to
physically and electrically connect the Generating Facility to the Transmission System;
and

WHEREAS, In parallel with the performance of the Interconnection Facilities
Study, Interconnection Customer has authorized the Transmission Provider to begin
engineering and procurement of long lead-time items necessary for the establishment of
the interconnection in order to advance the implementation of the Interconnection
Request; and '

WHEREAS, This Agreement is subject to the terms and conditions set forth in

Transmission Provider’s Open Access Transmission Tariff (the “OATT”), including any
future amendments thereto, and the OATT is hereby incorporated herein by reference;
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WHEREAS, Capitalized terms used herein but not expressly defined herein shall
have the meanings set forth in Transmission Provider's Generator Interconnection
Procedure (the “GIP”), including any future amendments thereto, and the GIP is hereby
incorporated herein by reference; and

WHEREAS, this Agreement supersedes and replaces the Engineering and
Procurement Agreement dated on or about March 14, 2008 between the Parties.

NOW, THEREFORE, in consideration of and subject to the mutual covenants
contained herein the Parties agreed as follows:

1.0

2.0

30

4.0

Voluntary Agreement. Interconnection Customer acknowledges and
understands that Transmission Provider is not required to enter into this
Agreement, or any other engineering and procurement contract, but
Transmission Provider is doing so voluntarily in the spirit of cooperation.
Interconnection Customer also acknowledges and understands that this
agreement is not a formal interconnection agreement, but is merely an
interim contract, and that Interconnection Customer is still required to
execute a definitive Generator Interconnection Agreement with
Transmission Provider.

Queue Position. The Parties acknowledge and agree that this Agreement
will not impact Interconnection Customer’s queue position or the
Generating Facility’s in-service date.

Authorization to Proceed; Costs and Expenses. As of the Effective
Date, Interconnection Customer authorizes Transmission Provider to
proceed with the authorized activities identified in Attachment A hereto
(the “Authorized Activities”). Interconnection Customer agrees to pay all
costs and expenses directly related to the Authorized Activities.
Interconnection Customer shall provide an initial deposit in the amount of
$869,758.00 which Transmission Provider may draw upon as necessary to
fund each Authorized Activity. If additional monies are required to
complete the Authorized Activities, then Transmission Provider shall
promptly notify Interconnection Customer, and Interconnection Customer
agrees to make a second deposit to cover such additional costs and
expenses. Transmission Provider shall be under no obligation to perform
any Authorized Activity unless Interconnection Customer shall have
deposited adequate funds to pay for such work.

Estimates Only. Since Transmission Provider has no control over the
cost of labor, materials or equipment furnished by others, or over the
resources provided by others to meet proposed timetables, the estimated
costs set forth in Attachment A and the estimated schedule set forth in
Attachment B are furnished only for the convenience of Interconnection
Customer. They are intended to reflect the costs and timetables of similar
work under favorable conditions. Because of unforeseen contingencies
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6.0

7.0

8.0

and other factors, the actual costs may be considerably higher or lower,
and the actual completion date(s) may be considerably earlier or later.
Therefore, the estimated costs and schedule are not a gnarantee by
Transmission Provider of the actual cost and time required to complete all
of the Authorized Activities.

Statements; Surplus Funds. Upon the completion of all Authorized
Activities, Transmission Provider shall provide Interconnection Customer
with an accounting of all costs incurred in performing said work in
sufficient detail to allow verification of such costs. Such costs may
include, but shall not be limited to, associated labor, materials and
supplies, outside services, and administrative and general expenses. If
there are surplus funds following the completion of all Authorized
Activities, then the remaining monies shall be promptly refunded to
Interconnection Customer without interest,

Periodic Updates. Transmission Provider agrees to interface with a
designated Interconnection Customer representative regarding the
Authorized Activities, and to provide said repreésentative with periodic
updates on work schedules and milestones, as well as current and
anticipated costs and expenses.

Standard of Care; Express Disclaimer. Transmission Provider shall
exercise the same degree of care, skill and diligence in the performance of
the Authorized Activities as is ordinarily exercised by an irrigation district
utility under similar circumstances. No other warranty, express or
implied, is included in this Agreement, or in any drawing, specification or
report produced pursuant to this Agreement. Further, Interconnection
Customer acknowledges and agrees that this Agreement shall not be
construed as confirming or endorsing in any manner or fashion the design
of the Generating Facility, or as any warranty of safety, durability,
reliability or suitability of the Generating Facility or installation thereof
for any use, including the use intended by Interconnection Customer.

Termination. This Agreement shall terminate automatically upon the
completion of all Authorized Activities set forth in Attachment A, or upon
the execution of the Generator Interconnection Agreement by both
Interconnection Customer and Transmission Provider. Transmission
Provider may terminate this Agreement early for cause upon five (5) days
advance written notice in the event Interconnection Customer (a) fails to
timely comply with any material requirement of this Agreement, (b) fails
to meet any of the milestones specified in the GIP, or {c) fails to comply
with any of the prerequisites specified in the GIP. Interconnection
Customer may terminate this agreement early for cause upon five (5) days
advance written notice in the event Transmission Provider fails to timely
comply with any material requirement of this Agreement, or for
convenience upon ten (10) days advance written notice. Upon termination
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9.0

10.0

11.0

of this Agreement pursuant to this Article 8.0, the rights and obligations of
the Parties hereunder shall terminate, except for (x) rights and obligations
accrued as of the time of termination, (y) rights and obligations arising out
of events oceurring prior to the termination, and (z) all other rights and
obligations of the Parties which by their terms survive termination or
which by their nature or by implication are intended to survive
termination.

Cancellation Costs. In the event this Agreement is terminated early for
cause by Transmission Provider, or terminated early for convenience by
Interconnection Customer pursuant to Article 8.0 above, then
Interconnection Customer shall pay any cancellation costs incurred by
Transmission Provider for all equipment ordered prior to the termination
date which cannot be reasonably mitigated. In the event this Agreement is
terminated early for cause by Interconnection Customer pursuant to
Article 8.0 above, then Transmission Provider shall bear all cancellation
costs incurred for all equipment ordered prior to the termination date.

Treatment of Equipment. In the event this Agreement is terminated
early for cause by Tramsmission Provider, or terminated early for
convenience by Interconnection Customer pursuant to Article 8.0 above,
then Transmission Provider may elect the following if the equipment
cannot be reasonably canceled:

(a) Take title to the equipment, in which event Transmission Provider
shall refund to Interconmection Customer any amounts paid by
Interconnection Customer for such equipment, including delivery
costs; or

(b) Transfer title to and deliver such equipment to Interconnection
Customer, in which event Interconnection Customer shall pay any
unpaid balance and cost of delivery for such equipment.

Indemnity. The Parties shall at all times indemnify, defend, and hold the
other Party harmless from, any and all damages, losses, claims, including
claims and actions relating to injury to or death of any person or damage
to property, demand, suits, recoveries, costs and expenses, court Costs,
attorney fees, and all other obligations by or to third parties, arising out of
or resulting from the other Party's action or inactions of its obligations
under this Agreement on behalf of the Indemnifying Party, except in cases
of gross negligence or intentional wrongdoing by the Indemnified Party.

(a) Promptly after receipt by an Indemnified Party of any claim or notice
of the commencement of any action or administrative or legal
proceeding or investigation as to which the indemnity provided for in
this Agreement may apply, the Indemnified Party shall notify the
Indemnifying Party of such fact. Any failure of or delay in such
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notification shall not affect a Party's indemnification obligation unless ;
such failure or delay is materially prejudicial to the Indemmifying
Party.

(b) The Indemnifying Party shall have the right to assume the defense
thereof with counsel designated by such Indemnifying Party and
reasonably satisfactory to the Indemnified Party. If the defendants in
any such action include one or more Indemnified Parties and the
Indemnifying Party, and if an Indemnified Party reasonably concludes
that there may be legal defenses available to it andfor other
Indemnified Parties which are different from or additional to those
available to the Indemnifying Party, the Indemnified Party shall have
the right to select separate counsel to assert such legal defenses and to
otherwise participate in the defense of such action on its own behalf.
In such instances, the Indemnifying Party shall only be required to pay
the fees and expenses of one additional attorney to represent an
Indemnified Party or Indemnified Parties having such differing or
additional legal defenses.

(¢) The Indemnified Party shall be entitled, at its expense, to participate in
any such action, suit or proceeding, the defense of which has been
assumed by the Indemnifying Party. Notwithstanding the foregoing,
the Indemnifying Party (i) shall not be entitled to assume and control
the defense of any such action, suit or proceedings if and to the extent
that, in the opinion of the Indemnified Party and its counsel, such
action, suit or proceeding involves the potential imposition of criminal
liability on the Indemnified Party, or there exists a conflict or adversity
of interest between the Indemnified Party and the Indemnifying Party,
in such event the Indemnifying Party shall pay the reasonable expenses
of the Indemnified Party, and (ii) shall not settle or consent to the entry
of any judgment in any action, suit or proceeding without the consent
of the Indemnified Party, which shall not be unreasonably withheld,
conditioned or delayed.

(d) If an Indemnified Party is entitled to indemnification under this
Agreement as a result of a claim by a third party, and the Indemnifying
Party fails, after notice and reasonable oppottunity to proceed, to
assume the defense of such claim, such Indemnified Party may, at the
expense of the Indemnifying Party, contest, settle or consent to the
entry of any judgment with respect to, or pay in full, such claim.

(e} If an Indemnifying Party is obligated to indemnify and hold any
Indemnified Party harmless under this Agreement, the amount owing
to the Indemnified Party shall be the amount of such Indemnified
Party’s actual Loss, net of any insurance or other recovery.
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12.0

13.0

14.0

15.0

16.0

17.0

Consequential Damages. In no event shall either Party be liable under
any provision of this Agreement for any losses, damages, costs or
expenses for any special, indirect, incidental, consequential, or punitive
damages, including but not limited to loss of profit or revenue, loss of the
use of equipment, cost of capital, cost of temporary equipment or services,
whether based in whole or in part in contract, in tort, including negligence,
strict liability, or any other theory of liability,

Confidentiality, “Confidential Information” shall inciude, without
limitation, all information relating to a Party's technology, research and
development, business affairs, and pricing, and any information supplied
or disclosed by either Party to the other prior to the execution of this
Agreement. Information is Confidential Information only if it is clearly
designated or marked in writing as confidential on the face of the
document or, if the information is conveyed orally or by inspection, if the
Party providing the information orally informs the Party receiving the
information that the information is confidential. Confidential Information
supplied or disclosed pursuant to this Agreement shall be subject to the
confidentiality provisions set forth in the OATT.

Delay in Performance. Neither Transmission Provider nor
Interconnection Customer shall be considered in breach of this Agreement
for delays in performance caused by circumstances beyond the reasonable
conirol of the nonperforming party.

Obligations of the Parties. The obligations of the Parties hereunder shall
be several and not joint, and neither Party shall have any right, power or
authority to enter into any agreement for, act on behalf of, or to act as an
agent or representative of, or to otherwise bind or obligate the other Party.
This Agreement shall not be interpreted or construed to create an agency,
association, joint venture or partnership relationship between the Parties.

Third Party Rights. This Agreement and all rights hereunder are
intended for the sole benefit of the Parties and, to the extent expressly
provided, for the benefit of the Indemnified Parties, and shall not imply or
create any rights on the part of, or obligation to, any other person or entity.

Assignment. Neither Party shall voluntarily assign its rights nor delegate
its duties under this Agreement, or any part of such rights or duties,
without the written consent of the other Party, which consent shall not be
unreasonably withheld, except in connection with the sale, merger, or
transfer of a substantial portion of its assets and/or properties (or in the
case of Transmission Provider, its transmission facilities) so long as the
assignee in such a sale, merger, or transfer assumes directly all rights,
duties and obligations arising under this Agreement. Any such
assignment or delegation made without such written consent or
assumption, as the case may be, shall be null and void.

6
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18.0

19.0

20.0

21.0

Dispute Resolution. Disputes under this Agreement shall be resolved in
accordance with procedures set forth in the OATT. The Parties
acknowledge and agree that arbitration under the OATT is discretionary.
In the event the designated senior representatives of Interconnection
Customer and Transmission Provider are unable to resolve a dispute by
mutual agreement within thirty (30) days (or such other period as the
Parties may agree upon), nothing in this Article 18.0 shall restrict either
Party from thereafter electing to resolve the dispute in state or federal
court located in Imperial County, California.

Governing Law. The validity, interpretation and performance of this
Agreement and each of its provisions shall be governed by the applicable
laws of the State of California without regard to its conflicts of law
provisions.

Amendments. No alterations or amendment of this Agreement shall be
binding on either Party unless reduced to writing and signed by the
authorized representative of Interconnection Customer and the authorized
representative of Transmission Provider. The terms and conditions of this
Agreement shall be amended, as mutually agreed to by the Parties, to
comply with changes or alterations made necessary by any valid
applicable order of any Governmental Authority, or any court, having
jurisdiction over this Agreement.

Integration. This Agreement constitutes the entire and integrated
agreement between Interconnection Customer and Transmission Provider.
It supersedes all prior and contemporaneous communications, proposals,
representations, negotiations or agreements, whether written or oral,
relating to the subject matter of this Agreement.

* k&




IN WITNESS WHEREOF, the Parties have caused this Agreement to be duly
executed by their duly authorized officers or agents on the day and year first above
written. '

IMPERIAL IRRIGATION DISTRICT

Name: David L. Barajas

Title; Gen. Supt. Transmission Planning and Contracts
Date: T&.——-ﬂ-—DJE. s \°
= & "

ORMAT NEVADA INC.

. Aisil

Name:  Woeer Svlles~

Title: Authorized Repregentative
Date: )‘WW\‘ 08
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ATTACHMENT A
Authorized Activities

A short circuit study and breaker capability analysis has been performed to determine the
impact of the additional North Brawley generation facility to the IID Energy transmission
system (North Brawley System Impact Study Report dated December 11, 2007).

The analysis identified the interrupting capability of two (2) IID Energy owned breakers,
H40 and H50, at the Euclid Substation exceed the interrupting capabilities. To mitigate
the impacts Ormat Nevada Inc. authorizes IID Energy to proceed with all the required
activities required to procure the following:

I. Quantity of two (2) high voltage three phase, sulfur hexafluoride, 121kV, 550kV
BIL, 60 Heriz, 2000 Ampere, 40kA Interrupting, Dead Tank Power Circuit
Breakers with Synchronous Swiiching Control at an estimated cost of $55,447.00
each for a total of $110,894.00.

ATTACHMENT A - FIRST AMENDMENT AND RESTATMENT

Following the results of the Facility Study Draft dated April 24, 2008, other requirements
must be met to interconnect the North Brawley generating facility with the IID Energy
electrical grid. To mitigate the impacts, Ormat Nevada Inc. suthorizes IID Energy to
proceed with all the activities required to procure and engineer the following:

2. 92kV line tap equipped with a group operated disconnect switches at an estimated
cost of $194,641.00,
3. 92kV line protection panel commissioning and testing and fiber optic
multiplexing equipment for current differential relaying at and estimated cost of
$154,792.00. :
Remote relay replacement at and estimated cost of $26,809.00, see note 1.
Coordination study to determine the appropriate setiings for all protective
equipment at an estimated cost of $15,000.00.
6. Special Protection Schemes (SPS) design and installation at an estimated cost of
$250,000.00.
SCADA and Revenue Metering at an estimated cost of $36,276.00.
Communications and Fiber Optic at an estimated cost of $63,994.00.
Project Commissioning at an estimated cost of $0.00, note 2.
0. Euclid H20 and H50 Circuit Switcher Replacement at an estimated cost of
$28,246.00, see note 3.
11. g)xpediting charges for the procurement of equipment af an estimated cost of
100,000,

bl o

— 0 %0 3

Authorized Activities Total: $869,758.00
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L.

Interconnection Customer will contract this portion of work which includes
engineering and material procutement. Transmission Provider will approve the
design and procurement.

. Interconnection Customer will allocate Project Commissioning cost to

Transmission Provider for the Construction Phase of the project.

. Interconnection Customer to replace two new circuit switchers at current market

value. Transmission Provider will install two circuit switchers from stock.
Interconnection Customer has remitted $110,894.,00 for reservation of the two
circuit switchers stocked by Transmission Provider. Remaining costs are for
engineering review by Transmission Provider.
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ATTACHMENT B
Schedule
(1)  The Schedule below lists the activities required to procure two (2) high voltage

three phase, sulfur hexafluoride, 121kV, 550kV BIL, 60 Hertz, 2000 Ampere,
40kA Interrupting, Dead Tank Power Circuit Breakers with Synchronous

Switching Control.

Material - 92kv Breakers 32w 03/10/08 08/25/08
Prepare Purchase Order 3w 03/10/08 03/17/08
Manufacturing/Delivery 20w 03/17/08 08/17/08

Prepare Approval Drawings 6w 03/17/08 04/14/08
Review Approval Drawings 3w 04/14/08 04/16/08
Issue Final Drawings 4w 04/16/08 05/05/08
Delivery - 92kV Breakers 16w 05/05/08 08/25/08

(2)  The Schedule below lists the activities necessary to meet the requirements of the

Facility Study Draft:

Additional Modifications 22w 05/14/08 10/15/08
92kV Line Tap 22w 05/14/08 10/15/08
92kV Line Protection Panel 20w 05/14/08 10/01/08
Remote Relay Replacement 20w 05/14/08 10/01/08
Coordination Study 4w 05/14/08 06/11/08
SPS Design & Installation 20w 05/14/08 10/01/08

RTU Engineering & Installation 20w 05/14/08 10/01/08
Revenue Metering 22w 05/14/08 10/15/08
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MAITLED 63/14/08

PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

RESOLUTION E-4126
March 13, 2008

ENERGY DIVISION
REDACTED

RESOLUTION

Resolution E-4126. Southern California Edison Company requests
approval of two renewable portfolio standard power purchase
agreements between Caithness Dixie Valley, LLC and ORNI #18,
LLC. These contracts are approved without modifications.

By Advice Letter (AL) 2137-E filed on July 13, 2007, AL 2137-E-A
filed on August 16, 2007 and AL 2137-E-B filed on January 10, 2008

SUMMARY

Southern California Edison’s (SCE) renewable energy contracts comply with
the Renewable Portfolio Standard (RPS) procurement guidelines and are
approved

SCE filed advice letter (AL) 2137-E on July 13, 2007 requesting Commission
review and approval of two renewable energy power purchase agreements
(PPAs) executed with Caithness Dixie Valley, LLC (Dixie Valley) and ORNI #18,
LLC (ORNI 18). SCE filed AL 2137-E-A on August 16, 2007 to supplement, in
part, AL 2137-E in order to include the Independent Evaluation Report for SCE's
2006 renewable resource solicitation. SCE filed Al 2137-E-B on January 10, 2008 to
supplement, in part, AL 2137-E and AL 2137-E-A to reflect changes to the PPAs
made in order to comply with Commission Decision (D.) 07-11-025, “Opinion on
Amended Petition for Modification of Decision 04-06-014 Regarding Standard
Terms and Conditions”, issued November 19, 2007.

Generating Tvpe Term MwW GWh Online Location
facility yP Years | Capacity | Energy Date

Dixie Geothermal .

' ’ 7/2018 | Dixie Valley, NV
Valley existing 20 50 394 / ixie Valley
ORNI #18 Geothermal, 20 50-100 416-832 | 12/2009 North Brawley,

new CA

321950




Resolution E-4126
SCE AL 2137-E/SMK

The Agreement between Caithness Dixie Valley and SCE is for 20 years of
geothermal energy from an existing plant. Currently, SCE receives eligible
renewable energy from this facility under an interim standard offer no. 4 (ISO4)
contract. The Dixie Valley contract will begin in July 2018, when the ISO4 is set to
expire. The ORNI 18 project is for 20 years of geothermal energy from a new
facility, expected to be come online in December 2009.

Deliveries from these PPAS are reasonably priced and the contract prices are
fully recoverable in rates over the life of the contract, subject to Commission
review of SCE’s administration of the contracts. Both contract prices are below
the 2006 market price referent.

Confidential information about the contract should remain confidential

This resolution finds that certain material filed under seal pursuant to Public
Utilities (Pub. Util.) Code Section 583, General Order (G.O.) 66-C, and D.06-06-
066 should be kept confidential to ensure that market sensitive data does not
influence the behavior of bidders in future RPS solicitations.

BACKGROUND

The RPS Program requires each utility to increase the amount of renewable
energy in its portfolio

The California RPS Program was established by Senate Bill 1078, effective
January 1, 2003. It requires that a retail seller of electricity such as SCE purchase a
certain percentage of electricity generated by Eligible Renewable Energy
Resources (ERR). The RPS program is set out at Public Utilities Code Section
399.11, et seq. SB 1078 required each utility to increase its total procurement of
ERRs by at least 1% of annual retail sales per year so that 20% of its retail sales
would be supplied by ERRs by 2017.

The State’s Energy Action Plan (EAP) called for acceleration of this RPS goal to
reach 20 percent by 2010. This was reiterated again in the Order Instituting
Rulemaking (R.04-04-026) issued on April 28, 20041, which encouraged the
utilities to procure cost-effective renewable generation in excess of their RPS
annual procurement targets2 (APTs), in order to make progress towards the goal
expressed in the EAP.2> On September 26, 2006, Governor Schwarzenegger signed

1 http:/ / www.cpuc.ca.gov/Published/ Final_decision/36206.htm

2 APT - AnLSE's APT for a given year is the amount of renewable generation an L.SE
must procure in order to meet the statutory requirement that it increase its total eligible
renewable procurement by at least 1% of retail sales per year.

3 Most recently reaffirmed in D.06-05-039
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Senate Bill 1074, which officially accelerated the State’s RPS targets to 20 percent
by 2010.

CPUC has established procurement guidelines for the RPS Program

- In response to SB 1078, the Commission has issued a series of decisions that
establish the regulatory and transactional parameters of the utility renewables
procurement program. On June 19, 2003, the Commission issued its “Order
Initiating Implementation of the Senate Bill 1078 Renewable Portfolio Standard
Program,” D.03-06-0715. Instructions for utility evaluation (known as ‘least-cost,
best-fit') of each offer to sell products requested in a RPS solicitation were
provided in D.04-07-029.6 The Commission adopted Standard Terms and
Conditions for RPS power purchase agreements in D.04-06-0147 as required by
Public Utilities Code Section 399.14(a)(2)(D). In addition, D.06-10-050, as
modified by D.07-03-046, refined the RPS reporting and compliance
methodologies.? In this decision, the Commission established methodologies to
calculate an LSE's initial baseline procurement amount, annual procurement
target (APT) and incremental procurement amount (IPT).%

On June 9, 2004, the Commission adopted its market price referent (MPR)
methodology!? as required by Public Utilities Code Sections 399.14(a)(2)(A) and
399.15(c). On December 15, 2005, the Commission adopted D.05-12-042 which
refined the MPR methodology for the 2005 RPS Solicitation.!? Subsequent
resolutions adopted MPR values for the 2005, 2006 and 2007 RPS Solicitations.12

4 5B 107, Chapter 464, Statutes of 2006

5 http:/ / docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/27360.PDF

& http:/ / docs.cpuc.ca.gov/WORD_PDF/FINAL_DECISION /38287 . PDF
7 This decision has subsequently been modified. See next subsection.

8 D.06-10-050, Attachment A,
http:/ / www.cpuc.ca.gov/WORD_PDF/FINAL_DECISION/ 61025.PDF) as modified by
D.07-03-046 (http:/ /www.cpuc.ca.gov/WORD_PDF/FINAL_DECISION /65833.PDF.

% The IPT represents the amount of RPS-eligible procurement that the LSE must
purchase, in a given year, over and above the total amount the LSE was required to
procure in the prior year. An LSE’s IPT equals at least 1% of the previous year’s total
retail electrical sales, including power sold to a utility’s customers from its DWR
contracts.

10 [.04-06-015; http:/ / docs.cpuc.ca.gov/word_pdf/FINAL_DECISION/37383.pdf
1 http:/ / www.cpuc.ca.gov/word_pdf/FINAL_DECISION/52178.pdf

2 Respectively, Resolution E-3980:
http:/ / www.cpuc.ca.gov/ WORD_PDF/FINAL_RESOLUTION/55465.DOC, Resolution
E-4049: http:/ /www.cpuc.ca.gov/word_pdf/FINAL_RESOLUTION/63132.doc,
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In addition, the Commission has implemented Pub. Util. Code 399.14(b)(2),
which states that before the Commission can approve an RPS contract of less
than ten years’ duration, the Commission must establish "for each retail seller,
minimum quantities of eligible renewable energy resources to be procured either
through contracts of at least 10 years’ duration (long-term contracts) or from new
facilities commencing commercial operations on or after January 1, 2005.” On
May 3, 2007, the Commission approved D.07-05-028, which established a
minimum percentage of the prior year’s retail sales (0.25%) that must be
procured with contracts of at least 10 years’ duration or from new facilities
commencing commercial operations on or after January 1, 2005 in order for
short-term contracts to be used towards RPS compliance.

Commission requires certain terms and conditions in all RPS power purchase
agreements

On June 9, 2004, the Commission adopted standard terms and conditions for RPS
power purchase agreements as required by Pub. Util. Code Section
399.14(a)(2)(D). Of the fourteen standard terms and conditions adopted in D.04-
06-014%%, the Commission specified five that could be modified by parties, and
nine that may not be modified or only modified in part. Two parties jointly filed
a petition for modification on this decision, and subsequently an amended
petition for modification. The Commission granted relief in substantial part in
D.07-11-025, the “Opinion on Amended Petition for Modification of Decision 04-
06-014 Regarding Standard Terms and Conditions”. 14

As a result of the D.07-11-025, ten standard terms and conditions are modifiable
and four are non-modifiable. The non-modifiable terms and conditions that must
be in every RPS power purchase agreement include: CPUC Approval, RECs and
Green Attributes, Eligibility and Applicable Law. The Commission also requires
that pending advice letters with contracts which have not yet been approved or
rejected should be amended to comply with D.07-11-025.

Above-MPR costs can now be recovered in rates

Pursuant to SB 1078 and SB 107, the California Energy Commission (CEC) was
authorized to “allocate and award supplemental energy payments” to cover
above-market costs!® of long-term RPS-eligible contracts executed through a

Resolution E-4110:
http:/ / www.cpuc.ca.gov/word_pdf/FINAL_RESOLUTION/73594.pdf

" http:/ /docs.cpuc.ca.gov/ WORD_PDF/FINAL_DECISION/37401.PDF
14 http:/ / docs.cpuc.ca.gov/ WORD_PDF/FINAL_DECISION/75354.PDF

15 “ Above-market costs” refers to the portion of the contract price thatis greater than the
appropriate market price referent (MPR),
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competitive solicitation.’® The statute required that developers secking above-
market costs apply to the CEC for supplemental energy payments (SEPs).

This above-market cost recovery mechanism was reformed on October 14, 2007
when Governor Schwarzenegger signed SB 103617, which authorizes the CPUC to
provide above-MPR cost recovery through electric retail rates for contracts that
are deemed reasonable. Above-MPR cost recovery has a ‘cost limitation’ equal to
the amount of funds currently accrued in the CEC’s New Renewable Resources
Account, which had been established to collect SEP funds, plus the portion of
funds that would have been collected through January 1, 2012. In addition,
pursuant to 5B 1036, Pub. Util. Code § 399.15(d)(2) provides that:

“The above-market costs of a contract selected by an electrical corporation
may be counted toward the cost limitation if all of the following
conditions are satisfied:

(A) The contract has been approved by the commission and was selected
through a competitive solicitation pursuant to the requirements of
subdivision(d) of Section 399.14.

(B) The contract covers a duration of no less than 10 years.

(C) The contracted project is a new or repowered facility commencing
commercial operations on or after January 1, 2005.

(D) No purchases of renewable energy credits may be eligible for
consideration as an above-market cost.

(E) The above-market costs of a contract do not include any indirect
expenses including imbalance energy charges, sale of excess energy,
decreased generation from existing resources, or transmission upgrades.”

The CEC and CPUC are currently working collaboratively to implement SB 1036,
which has an effective date of January 1, 2008.

SCE requests approval of two renewable energy contracts

On July 13, 2007, SCE filed AL 2137-E requesting Commission approval of two
renewable power procurement contracts. SCE filed AL 2137-E-A and AL 2137-E-
B to supplement, in part, AL 2137-E in order to include the Independent
Evaluation Report for SCE’s 2006 renewable resource solicitation and to comply
with D.07-11-025, adopted on November 19, 2007. The ORNI 18 and Dixie Valley

16 Pub. Util. Code 399.15(d)
17 Chapter 685, Statutes of 2007 (SB 1036)
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PPAs result from SCE’s 2006 solicitation for renewable bids, which was
authorized by D.06-05-039.

The Commission’s approval of the PPAs will allow SCE to accept future
deliveries of renewable resources and contribute towards the renewable energy
procurement goals required by California’s RPS statute.l® The proposed Dixie
Valley will enable SCE to continue receiving renewable energy deliveries from
this facility after the existing ISO4 contract expires in 2018. Procurement from the
proposed ORNI 18 project is expected to contribute towards SCE's APT starting
in 2009.

SCE requests “CPUC Approval” of PPAs

SCE requests a Commission resolution containing the following findings in order
to satisfy the “CPUC Approval” terms in both the Dixie Valley and ORNI 18
Agreements:

1. Approval of the Dixie Valley and ORNI 18 Contracts in their entirety.

2. Approval of the modification of certain terms and condition in the Dixie
Valley and ORNI 18 Contracts that are provided for in D.04-06-01419,

3. A finding that any electric energy sold or dedicated to SCE pursuant to
the Dixie Valley and ORNI 18 Contracts constitute procurement by SCE
from an eligible renewable resource (ERR) for the purpose of determining
SCE's compliance with any obligation that it may have to procure from
ERRs pursuant to the RPS Legislation or other applicable law concerning
the procurement of electric energy from renewable energy resources.

4. A finding that all procurement under the Dixie Valley and ORNI 18
Contracts count, in full and without condition, towards any annual
procurement target established by the RPS Legislation or the Commission
which is applicable to SCE.

5. A finding that all procurement under the Dixie Valley and ORNI 18
Contracts count, in full and without condition, towards any incremental
procurement target established by the RPS Legislation or the Commission
which is applicable to SCE.

18 California Public Utilities Code section 399.11 et seq., as interpreted by D.03-07-061,
the “Order Initiating Implementation of the Senate Bill 1078 Renewables Portfolio
Standard Program”, and subsequent CPUC decisions in Rulemaking (R.) 04-04-026,
R.06-02-012 and R.06-05-027.

19 SCE requested this list of findings in Al 2137-E. Subsequently, SCE has modified the

-contract terms and conditions to comply with D.07-11-025, the “Opinion on Amended
Petition for Modification of Decision 04-06-014 Regarding Standard Terms and
Conditions”.
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6. A finding that all procurement under the Dixie Valley and ORNI 18
Contracts count, in full and without condition, towards the requirement in
the RPS Legislation that SCE procure 20% (or such other percentage as
may be established by law) of its retail sales from ERRs by 2010 (or such
other date as may be established by law).

7. A finding that the Dixie Valley and ORNI 18 Contracts, and SCE's entry
into these PPAs, is reasonable and prudent for all purposes, including, but
not limited to, recovery in rates of payments made pursuant to the PPAs,
subject only to further review with respect to the reasonableness of SCE’s
administration of the PPAs.

8. Any other and further relief as the Commission finds just and reasonable.

SCE’s Procurement Review Group participated in review of the contracts

In D.02-08-071, the Commission required each utility to establish a “Procurement
Review Group” (PRG) whose members, subject to an appropriate non-disclosure
agreement, would have the right to consult with the utilities and review the
details of:

1. Overall transitional procurement strategy;
2. Proposed procurement processes including, but not limited to, RFO; and

3. Proposed procurement contracts before any of the contracts are submitted
to the Commission for expedited review.

SCE’s PRG was formed on or around September 10, 2002. Current participants
include representatives from the Commission’s Energy Division, the Division of
Ratepayer Advocates, The Utility Reform Network, the Natural Resources
Defense Council, the Consumers’ Union, California Utility Employees, and the
California Department of Water Resources.

SCE asserts that its PRG was consulted during each step of the renewable
procurement process. Among other things, SCE informed the PRG.of the initial
results of its request for proposals (RFP); explained the evaluation process; and
updated the PRG periodically concerning the status of contract formation. On
December 19, 2006, SCE advised the PRG of its proposed short-list of bids. On
March 13, 2007, SCE updated the PRG as to the status of negotiations with
bidders into SCE’s 2006 RPS solicitation. On April 11, 2007, SCE briefed the PRG
concerning the successful conclusion of discussions with Dixie Valley. On june
27,2007, SCE briefed the PRG concerning the conclusion of discussions with
ORNI 18.
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Although Energy Division is a member of the PRG, it reserved its conclusions for
review and recommendation on the PPA to the advice letter process.

NOTICE

Notice of Al2137-E, AL 2137-E-A and AL 2137-E-B were made by publication in
the Commission’s Daily Calendar. Southern California Edison states that a
copies of the Advice Letter were mailed and distributed in accordance with
Section III-G of General Order 96-A.

PROTESTS

Advice Letters 2137-E, 2137-E-A and 2137-E-B were not protested.

DISCUSSION

Description of the projects

The following table summarizes the substantive features of the PPAs. See
confidential Appendices C-1 and C-2 for detailed discussions of contract prices,
terms, and conditions:

Generating Term MW GWh | Online

facility Type Years | Capacity | Energy Date Location
Dixie Valley | CcOthermal |, 50 394 | 7/2018 | Dixie Valley, NV
existing
Geothermal, 416- North Brawley,
ORNI #18 new 20 50-100 832 12/2009 CA

PPAs are consistent with SCE’s CPUC adopted 2006 RPS Plan

California’s RPS statute requires the Commission to review the results of a
renewable energy resource solicitation submitted for approval by a utility. *° The
Commission will then accept or reject proposed PPAs based on their consistency
with the utility’s approved renewable procurement plan (Plan). SCE’s 2006 Plan
includes an assessment of supply and demand for renewable energy and bid
solicitation materials, including a pro-forma agreement and bid evaluation
methodology documents. The Commission conditionally approved SCE's 2006
RPS procurement plan, including its bid solicitation materials, in D.06-05-039.
As ordered by D.06-05-039, on June 9, 2006 SCE filed and served its amended
2006 Plan. After the Director of the Energy Division temporarily suspended
SCE's 2006 RPS solicitation and authorized SCE to further amend its 2006 Plan
and 2006 RFP, SCE filed an amended 2006 RPS procurement plan and amended

20 Pub. Utdl. Code, Section §399.14
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2006 RFP protocol. In the amended 2006 Plan, SCE made the necessary changes
that were required and/or suggested by D.06-05-039. The Proposed PPAs are
consistent with SCE’s Commission-approved RPS Plan.?!

PPAs fit with Plan’s identified renewable resource needs

SCE'’s 2006 RPS Plan called for SCE to issue competitive solicitations for electric

- energy generated by eligible renewable resources from either existing or new
generating facilities that would deliver in the near term or long term. SCE also
considered any new or repowered facilities that operate on co-fired fuels or a mix
of fuels that include fossil fuel hybrid. SCE's 2006 request for proposals (RFP)
solicited proposals for projects that would supply electric energy, environmental
attributes, capacity attributes and resource adequacy benefits from eligible
renewable energy resources. SCE requested proposals based upon standard term
lengths of 10, 15 or 20 years with a minimum capacity of 1 MW. SCE indicated a
preference to take delivery of the electric energy at SP-15, but considered
proposals based upon any designated delivery point within California.

Both the Dixie Valley and ORNI 18 projects fit SCE's identified renewable
resource needs. Both projects convey electric energy, environmental attributes,
capacity attributes and resource adequacy to SCE. ORNI 18 satisfies both SCE's
locational preference and delivery requirements. Additionally, Dixie Valley
satisfies SCE’s delivery requirements for a facility located outside of California.

PPA selections are consistent with RPS Solicitation Protocol

SCE distributed an RFP package that included a procurement protocol, which set
forth the terms and conditions of the RFP, requirements for proposals, selection
procedures, approval procedures and the RFP schedule. As part of the bid
submission, SCE required bidders to submit comments on SCE’s pro-forma
agreement, to execute non-disclosure agreements and to send a letter stating that
the bidder agrees to be bound by the terms and conditions of the protocol. The
protocol also requested that proposals contain complete, accurate, and timely
information about the project’s supplier, generating facility, and commercial
terms and the pricing details of the proposal.

According to SCE, the Dixie Valley and ORNI 18 bids were consistent with SCE's
RPS solicitation protocol. Both bids offered power from eligible renewable
energy resources, submitted the standard forms, agreed to be bound by the
protocol and signed a non-disclosure agreement.

2t Modifications to SCE’s pro-forma contract terms and conditions were required to
comply with D.07-11-025.
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Bid evaluation process consistent with Least-Cost Best-Fit (LCBF) decision

The CPUC’s LCBF decision?? directs the utilities to use certain criteria in their bid
ranking. It offers guidance regarding the process by which the utility ranks bids
in order to select or “shortlist” the bids with which it will commence serious
negotiations.

SCE's LCBF bid review process used for its 2006 solicitation is in compliance
with the applicable Commission decisions. SCE's LCBF analysis evaluates both
quantitative and qualitative aspects of each proposal to estimate its value to
SCE's customers and relative value in comparison to other proposals.

Quantitative Assessment

SCE quantitatively evaluates bids based on individual benefit-to-cost (B-C)
ratios. It is this B-C ratio that is used to rank and compare each project.

The B-C ratios measure total benefits divided by total costs according to the
following equation:

B-C Ratio = Capacity Benefit + Energy Benefit _
Payments + Integration Cost+ Transmission Cost + Debt Equivalence

The capacity benefits are assigned based on SCE's forecast of capacity value and
a technology-specific effective load carrying capability (ELCC). SCE evaluates
the project energy benefits using a production simulation model that compares
the total production costs of SCE’s base resource portfolio with the total
production costs of the portfolio including the proposed RPS project. This
calculation takes into account forecasted congestion charges, dispatchability and
curtailability. This modeling methodology evaluates the impact of portfolio fit
for all projects. '

The market valuation of each project includes an assessment of the payments, an
all-in price for delivered energy adjusted in each time-of-delivery period, and
integration costs. By Commission policy (D.04-07-029 and clarified by D.07-02-
011), integration cost adders for all proposals must be zero. Further, the
transmission upgrade costs are estimated using SCE's transmission ranking cost
report for resources that do not have an existing interconnection to the electric
system or a completed Facilities Study.

The benefit-to-cost ratios for both the Dixie Valley and ORNI 18 projects were
favorable in comparison to the bids in SCE's 2006 solicitations. See Confidential
Appendix A for more detailed bid comparisons.

22 D.04-07-029

10
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Independent evaluators (IE) oversaw SCE’s RPS procurement process

Consistent with D.06-05-039, SCE retained an independent evaluator (IE),
Sedway Consulting, to report to SCE’s procurement review group about the 2006
RPS solicitation, to ensure that the solicitation was conducted fairly and to
evaluate whether the best resources were acquired. According to the IE Report
submitted in AL 2137-E-A, Sedway Consulting performed its duties overseeing
the 2006 solicitation and has provided assessment reports to the PRG and the
CPUC.

In its Independent Evaluator Report, Sedway Consulting concluded that SCE
“conducted a fair and effective evaluation of the proposals that it received in
response to its 2006 RPS RFP and made the correct selection decisions in its short
list” Sedway Consulting performed its own evaluation of all 2006 proposals
using a model developed to simulate SCE’s LCBF ranking results. The IE ranked
all proposals using its model and compared the results to SCE’s bid ranking
results. The IE's ranking results were similar to SCE’s, and as a result, Sedway
Consulting agreed with SCE’s shortlisting decisions. In addition, the IE
monitored SCE's shortlisting discussions, contract negotiations and meetings
with management where SCE made decisions, for example, regarding bid
prioritizations and negotiation positions. Overall, the IE concludes that SCE
conducted a fair and effective evaluation of its 2006 renewable energy proposals.

For the IE’s contract-specific evaluations, see Confidential Appendix E.

Consistency with adopted standard terms and conditions

In D.04-06-014, the Commission set forth standard terms and conditions (STCs)
to be incorporated into RPS agreements. Appendix A of that decision identified
nine of the fourteen STCs as "may not be modified.” On November 19, 2007, after
the filing of AL 2137-E and AL 2137-E-A, the Commission decided to grant, in
part, an amended petition for modification of D.04-06-014. This decision, D.07-11-
025, which granted in part the petition for modification, stated that all renewable
power purchase agreements must contain four non-modifiable standard terms
and conditions. D.07-11-025 also required that electrical corporations, such as
SCE, file amendments to any pending advice letters for renewable PPAs in order
to comply with the decision.

SCE filed AL 2137-E-B to supplement, in part, terms and conditions in both the
Dixie Valley and ORNI 18 Agreements. As a result, the STCs for both PPAs are in
compliance with D.07-11-025.

11
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Contract prices are below 2006 MPR

The levelized contract price for the ORNI 18 contract does not exceed the
relevant 2006 MPR. For the Dixie Valley contract, SCE had to modify the 2006
MPR model since it only calculated values for generating facilities with online
dates between 2006 and 2015. SCE modified the 2006 MPR model, issued in
Resolution E-4049, by extrapolating forward the data available in the 2006 MPR
model in order to calculate an MPR for a facility with a 2018 online date. The
Energy Division has reviewed the revised MPR model and finds the
modifications to be reasonable. Using the modified model, SCE calculated the
MPR for a 20-year contract with an online date in 2018 as $101.95/MWh.
Therefore, the levelized contract price for the Dixie Valley contract does not
exceed the MPR.2 '

As a result, the net present value of the sum of payments to be made under each
PPA are less than the net present value of payments that would be made at the
market price referent for the anticipated delivery. Therefore, for each contract,
the contract price payments are below the MPR and per se reasonable as

measured according to the net present value calculations explained in D.04-06-
015, D.04-07-029, and D.05-12-042.

PPAs are viable projects

SCE believes that both projects are viable. However, ORNI 18's project viability
1s affected by the uncertainty surrounding whether the federal production tax
credit will be extended past 2008.

Project Milestones

The ORNI 18 PPA identifies the necessary milestones, including permit
applications, financing, construction and startup deadlines. Since the Dixie
Valley PPA concerns an existing facility, there is no development necessary prior
to delivery or any associated milestones.

Financeability of Resource

Both projects have financing in place.
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December 31, 2008, and ORNI 18’s initial online date is December 2009. The PTC
has been extended several times in recent history, and there is potential that it
will again be extended. However, this poses a project viability concern for the
ORNI 18 project since it is uncertain whether the PTC will be extended.

Sponsor’s Creditworthiness and Experience

Both developers have been providing SCE with renewable energy for many
years. According to SCE, they are both reliable and experienced.

Transmission Upgrades

The Dixie Valley project is operating and has no transmission upgrade issues.
The ORNI 18 project will interconnect to the Imperial Irrigation District. While a
new substation must be built and transmission upgrade studies are not yet
complete, the developer has indicated a low risk that transmission upgrades will
delay the project’s online date. Initially, the ORNI 18 project will not be
scheduled to deliver the energy to SCE’s service territory because transmission
upgrades are necessary to transmit the energy from IID to SCE’s territory.
However, because the RPS program allows the RPS-eligible energy to be
delivered anywhere in California, SCE can remarket the energy until the
necessary transmission upgrades are completed.24

Fuel/Technology

The Dixie Valley project is online and reliably delivering geothermal energy.
While the resource has been delivering for nearly 20 years, SCE believes that the
geothermal resource will remain viable and will deliver the expected energy
throughout the term of the contract.

SCE has reviewed the ORNI 18 resource test well results and spoke with the
developer’s geotechnical and drilling staff about the potential of the geothermal
resource. As a result, SCE believes that the ORNI 18 project’s geothermal
resource will be able to sustain at least a 50 MW facility, and likely provide
adequate supply for a 100 MW facility. Thus, there is an identifiable, yet low, risk
that ORNI 18’s untapped geothermal resource will affect the project’s viability.

Confidential information about the contracts should remain confidential

Certain contract details were filed by SCE under confidential seal. Energy
Division recommends that certain material filed under seal pursuant to Public
Utilities (Pub. Util.) Code Section 583 and General Order (G.O.) 66-C, and

24 D, 06-05-039, Conclusion of Law #3, allows delivery of RPS-eligible energy anywhere
in California. :

13
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considered for possible disclosure, should be kept confidential to ensure that
market sensitive data does not influence the behavior of bidders in future RPS
solicitations.

COMMENTS

Public Utilities Code section 311(g)(1) provides that this resolution must be
served on all parties and subject to at least 30 days public review and comment
prior to a vote of the Commission. Section 311(g)(2) provides that this 30-day
period may be reduced or waived upon the stipulation of all parties in the
proceeding.

The 30-day comment period for the draft of this resolution was neither waived
nor reduced. Accordingly, this draft resolution was mailed to parties for
comments and will be placed on the Commission’s agenda no earlier than 30
days from today.

FINDINGS OF FACT

1. The RPS Program requires each utility, including SCE, to increase the
amount of renewable energy in its portfolio to 20 percent by 2010, increasing
by a minimum of one percent per year.

2. D.04-06-014 set forth standard terms and conditions to be incorporated into
RPS power purchase agreements.

3. D.07-11-025 granted an amended petition for modification of D.04-06-014,
and set forth four non-modifiable standard terms and conditions to be
incorporated into RPS power purchase agreements.

4. D.06-05-039 directed the utilities to issue their 2006 renewable RFOs,
consistent with their renewable procurement plans.

5. The Commission required each utility to establish a Procurement Review
Group (PRG) to review the utilities” interim procurement needs and strategy,
proposed procurement process, and selected contracts.

6. Levelized contract prices below the 2006 MPR are considered per se
reasonable as measured according to the net present value calculations
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9.

10.

11.

12.

13.

SCE filed Supplemental Advice Letter 2137-E-B on January 10, 2008 to
supplement, in part, AL 2137-E and AL 2137-E-A to amend contract terms
and conditions in both Caithness Dixie Valley and ORNI #18 contracts in
order to comply with D.07-11-025.

SCE briefed its PRG on December 19, 2006 and March 13, 2007 on issues
related to its 2006 shortlist and RFQ. Also, on April 11, 2007 and June 27,
20007, SCE briefed the PRG concerning the successful conelusion of
discussions with Dixie Valley and ORNI #18.

The proposed contract price for the ORNI 18 project is below the 2006 MPR
released in Resolution E-4049.

SCE modified the 2006 MPR model in order to be able to evaluate a contract
with a start date in 2018.

The Caithness Dixie Valley contract price is below the 2006 MPR modified by
SCE.

CONCLUSIONS OF LAW

1.

The Commission has reviewed the proposed contracts and finds them to be
consistent with SCE’s approved 2006 renewable procurement plan.

These Agreements are reasonable and should be approved in their entirety.

The costs of the contracts between SCE and Sellers are reasonable and in the
public interest; accordingly, the payments to be made by SCE are fully
recoverable in rates over the life of each project, subject to CPUC review of
SCE’s administration of the PPAs.

Certain material filed under seal pursuant to Public Utilities (Pub. Util.) Code
Section 583 and General Order (G.O.) 66-C, and considered for possible
disclosure, should not be disclosed. Accordingly, the confidential
appendices, marked "[REDACTED]" in the redacted copy, should not be
made public upon Commission approval of this resolution.

Procurement pursuant to these Agreements is procurement from
eligible renewable energy resources for purposes of determining
Buyer's compliance with any obligation that it may have to procure
eligible renewable energy resources pursuant to the California
Renewables Portfolio Standard (Public Utilities Code Section 399.11 et
seq.), Decision 03-06-071, or other applicable law.

All procurement under the Dixie Valley and ORNI #18 Contracts
count, in full and without condition, towards any annual procurement
target established by the RPS Legislation or the Commission which is
applicable to SCE.

15
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7.

10.

All procurement under the Dixie Valley and ORNI #18 Contracts count, in
full and without condition, towards any incremental procurement target
established by the RPS Legislation or the Commission which is applicable to
SCE.

A finding that all procurement under the Dixie Valley and ORNI #18
Contracts count, in fuil and without condition, towards the requirement in
the RPS Legislation that SCE procure 20% (or such other percentage as may
be established by law) of its retail sales from ERRs by 2010 (or such other
date as may be established by law).

Any indirect costs of renewables procurement identified in Section
399.15(a)(2) shall be recovered in rates.

AL 2137-E, A12173-E-A and Al 2173-E-B should be approved without
modifications.

THEREFORE IT IS ORDERED THAT:

1.

3.

Adpvice Letters (AL) 2137-E, 2137-E-A and 2137-E-B are approved without
modifications.

The costs of the contracts between SCE and Sellers are reasonable and in the
public interest; accordingly, the payments to be made by SCE, at or below the
MPR, are fully recoverable in rates over the life of the project, subject to
CPUC review of SCE’'s administration of the PPAs.

This Resolution is effective today.
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I certify that the foregoing resolution was duly introduced, passed and adopted
at a conference of the Public Utilities Commission of the State of California held
on March 13, 2008; the following Commissioners voting favorably thereon:

/s/PAUL CLANON
PAUL CLANON
Executive Director

MICHAEL R. PEEVEY
PRESIDENT

DIAN M. GRUENEICH

JOHN A. BOHN

RACHELLE B. CHONG

TIMOTHY ALAN SIMON
Commissioners

17
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Confidential Appendix A
Overview of 2006 Solicitation Bids
[REDACTED]
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Confidential Appendix B
LCBF Bid Evaluations
[REDACTED]

19




Resolution E-4126
SCE AL 2137-E/SMK

Confidential Appendix C-1
Contract Summary: Caithness Dixie Valley
[REDACTED]
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Confidential Appendix C-2
Contract Summary: ORNI #18
[REDACTED]
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Confidential Appendix E:

Independent Evaluator’s
Contract-Specific Assessments
(Dixie Valley and ORNI 18)
[REDACTED]
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Confidential Appendix F-1:
Project’s Contribution Toward RPS Goals -
Caithness Dixie Valley

[REDACTED]
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Confidential Appendix F-2:
Project’s Contribution Toward RPS Goals -
ORNI #18

[REDACTED)]
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September 14, 2010

Mr. Brad Poiriez

Air Pollution Control Officer

Imperial County Air Pollution Control District
150 S. 9th Street

El Centro, CA 92243

Subject: Revised Application for Authority to Construct for the East Brawley Geothermal
Development Project

Dear Mr. Potriez:

ORNI 19, LLC, a wholly owned subsidiary of Ormat Nevada Inc., is proposing the East Brawley Geotherinal
Development Project (Project or Facility), consisting of a new 49.9 MW (net) binary power plant; a
geothermal well field (owned by ORNI 17, LLC and ORNI 19, LLC), consisting of a total of 34 geothermal
wells; pipelines to bring the geothermal flnids produced from the production wells to the power plant and
spent geothermal fluids to the injection wells for injection into the geothermal reservoir; an interconnection
transmission line to the Imperial Irrigation District’s existing electrical transmission system; and a water
conveyance systetn to bring water to the power plant to provide cooling water for the power plant.

The Project is located east of the New River, and north-northeast of the City of Brawley in Imperial County,
California. The approximately 15 acre power plant site (which includes the substation and storm water
retention basin) s located on private agriculture lands northwest of the intersection of Best and Ward Roads,
in the southeast quarter of Section 15, Township 13 South, Range 14 East, SBB&M, identified as Assessor’s
Parcel Number (APN) 037-140-06-01, a parcel of 32.81 acres. The geothermal well field is also located on
private agricultural lands in Sections 10, 11, 14, 15, 16, 21, 22, and 23, Township 13 South, Range 14 East,
SBB&M.

Ormat anticipates that construction on the project would start during the fourth quarter of 2010, with
commercial start-up in {ate-2011.

The enclosed application replaces the Authority to Construct application originally subinitted for this project
on October 31, 2008 and determined complete by the ICAPCD on December 2, 2008. It consists of the
completed Authority to Construct Application form; two supplemental Internal Combustion Engine
Summary forms for the two emergency engines; and an attachment to the ATC Application form which
provides a complete description of the proposed project, projected air poltutant emission rates, an assessment
of project compliance with the ICAPCD regulations, and a health risk assessment for the noncondensible
gases emitted by the scrubber. We understand that the check for the $157.00 application processing fee
submitted with the original application in 2008 will be applied to this application. If this is not correct, please
let us know and we will replace or supplement this check as appropriate.

We understand that pursuant to District Rule 902, a synthetic minor perinit requires a 30-day public notice
and a 30-day review by the U.S. Environmental Protection Agency. We ask that the District schedule these
two reviews to run concurrently, and take whatever additional steps may be possible to facilitate the timely
review and approval of this permit application so that the construction of the modified facility can be
initiated as soon as Imperial County approved the Conditional Use Permit for the project.

ORMAT Nevada

6225 Neil Road, Reno, NV, 89511-1163 ¢ Telephone (775) 356-9029 » Facsimnile (775) 356-9039
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75— 336- 0173
Please call me at 76073518555 if you have any questions or need more information. We would also be happy
to meet with you and your staff to review any aspect of the project.

rletfienc crmer con,

Sincerely,

bt

Ron Leiken, QEP
Environmental/Regulatory Affairs Administrator

Enclosures {5)

cc: Dwight Carey, EMA (w/ Enclosures)
David Levy, Ormat Nevada Inc. (w/ Enclosures)

ORMAT Nevada

6225 Neil Road, Reno, NV, 89511-1163 » Telephone (775) 356-9029 » Facsimile (775) 356-9039




150 South Ninth Street
Ef Centro, CA 92243 IMPERIAL COUNTY

(760) 432-4506 AIR POLLUTION CONTROL DISTRICT [RECETVED [+

APPLICATION FOR [X. Authority to Construction
[T New

Permit fo Operate |_ gﬂgsqngr?m Bankin $85.00

Transfer of Ownership [ [ Change of Permit Condifions

e lninie

[~ Amendment Relocation gAIEJm@idﬂmdmllon r Addition
Name change ONTROL DISTRICT
PERMIT NUMBER (ifany) | N/A

1. Name of Applicant 2. Responsibie Person

ORNI 19, LLC - ORMAT NEVADA, INC. David Levy
3. Mailing Address 4, Title

6225 Neil Road Project Manager
5. City State Zip Code 8. Phone {Area Code) Cell Phone (Area Code)

Reno NV 89511-1153 760.351.8555 775.376.2023

7. Type of Organization (Corp., Government, Individual, etc.)

Limited Liability Corporation - Corporation
8. Brief Description of Project/Activity

East Brawley Geothermal Development Project-49.9 MW (net) binary power plant and geothermal well field
9. Location of Project/Activity

North-northeast of the City of Brawley - Sections 10, 11, 14, 15, 16, 21, 22, and 23, T135, R14F, 5BB&M
10. Property Owner

ORNI 19, LLC {power plant site in Section 15)

11. Person in Charde at Location 12. Title ; 13. Phone Number (Area Code)
David Levy Project Manager 775.376.2023
14, Anticipated Date of Consfruciion 15, Anticipated Life of Project
Start Spring 2011
Completion  Spring 2012 30+ years
18. Estimated Emissions Uncontrolled Ibs/day Controlied Ibs/day
For largest single poliutant RQC 416.76 154.31
Total for all emissions H25/PM10/CO/NOx 72.62/124.31/4.41/7.14 | 3.93/136.31/4.41/29.89

17. Other Permits Have Been or Will be Obtained From:

ICPDSD, ICPWD, CRWQCB, IID, ICDHS-EHS, CDTSC, Caltrans, CSWRCB
18. [X; Plotplans, flow charts, calculations, equipment description and other information required by "List and Critieria” attached.

19. [ The information previously submitted with is still valid and no changes have been made except as

shown on attachement.
20. [ Request for confidential handling of attached.

21 . Total pages attached 89

"l am familiar with the Rules and Regulations of the Imperial County Air Pollution Control District and | certify that the
operation of the plant andfor equipment which is subject to the application will comply with said Rules and

//f //ﬂ JD,ZC:-U/

/ Date Signature of Responsible Person

OFFICE USE ONLY: All payments must be made by Check or Money Order. Cash will not be accepted Thank you.
Note: An application fee of $157.00 is due upon submission of an application.

Date application submitted: Amount paid:
Received by: Receipt Number:

Staff Comments:
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El Centro, CA 92243 g

-£50 South Ninth Street IMPERIAL COUNTY é:;&%
(760) 482-4606 AIR POLLUTION CONTROL DISTRICT e

|| INTERNAL COMBUSTION ENGINE SUMMARY FORM

Page 1 of 2
NOTICE

An application will not be processed unless ALL fields in "Section A" are complete.

Section A
Company/Agency Phone Number
ORNI 19, LLC - ORMAT NEVADA, INC. 760.351.8555
Equipment Location Existing Permit # (if any)
Section 15, Township 13 South, Range 14 East, SBB&M. N/A
Engine Manufacturer Model Number
Caterpillar C15
Engine Serial Number: EFPA/C.A.R.B. 12-character Engine Family Name
F5EQ2024 JCPXL15.2E5K
Manufacturer Date: Is unit equipped with a non-resettable hour meter?
Model Year 2007 X Yes [ No
Utilization of Engine
[X_ Electrical Generator  g35 Kw [ Fire Pump [ Portable
™ Compressor Driver cfm [ Other
I~ Pump Driver gpm ™ Rental
Fuel information Air to Fuel Ratio
[ Natural Gas [~ Gasoline [ LPG [ Other
[ Digester Gas [ Landfill Gas X Diesel Oil
Engine Size (Manufacturers Rating) BHP@ 717 — RPM 1800
Operating Schedule
1 Hr/Days Days/Week
Weeks/Year Maximum Operating Hours 50 hrs Hrs/Days
X' Emergency Only (indicate hours operated for testing & maintenance)
Section B
Is this unit designed to be moved or carried from one location to another, or does it have wheels, skids,
[~ Yes (Portable) X' No (Stationary)




" -150 South Ninth Street
, £l Centro, CA 92243 IMPERIAL COUNTY

(760) 482-4606 AIR POLLUTION CONTROL DISTRICT

INTERNAL COMBUSTION ENGINE SUMMARY FORM

Page 2 of 2

Section C
Engine Description Number of Cylinders:

[ Two Cycle or X Four Cycle

[~ Lean Burn or [ Rich Bumn

I Turbocharged X Turbocharged/Aftercooied " Naturally Aspirated
Sulfer Content of Disgester Gas, Landfill Gas or Diesel
CARB Diesel

Maximum Rated Fuel Consumption (Gas/Hr, Cu. Ft/Hr)
241.7 Ibs/hr

Average Load Percentage %
Energy Recovery From Exhaust ™ Yes 7 X No If yes, please explain

Emission Control Device ™ Yes IXNo If yes, please explain

Emission Data:

POLLUTANT EMISSION BEFORE CONTROL EMISSION AFTER CONTROL
Gr/BHP PPM Lb/Day _ GI/BHP PPM Lb/Day

NMHC or TOC | ¢ arg Tier 3 Standard = NMHC-NOx=4 g/kiWhr

NOx CARE Tier 3 Standard = NMHC+NOx=4 g/kWhr

co CARB Tier 3 Standard = 3.5 g/kWhr
PM10 | cARR Tier 3 Standard = 0.20 g/kWhr
SOx 0.0074 g/kWhr
. Manufacturer Data 7 Source Test Data
Section D

Stationary Engines Only
Stack Dimensions

Height Above Grade ppprox.10 Ft Height Above Building N/A Ft
Exhaust Cross Section
Diameter 8 In Width  pN/a  In Length N/a  In
Exhaust Temperature 942 °F Direction of Stack Outlet i Horizontal X Vertical
- [ Other
End of the Stack I~ Open [~ Capped IX Flapper Valve
Stack Serves
X' Only this equipment Exhaust Flow 3.845 CFM
[~ Other equipment also Total Flow Rate 3.845 CFM
Exhaust Pressure 0 psig CFM

Receptor Information. A receptor is a residence or business whose occupants eould be exposed to toxic emissions from your facility.
Nearest offsite receptor

Distance to nearest offsite receptor 2,000 feet

Distance to nearest school grounds 19 0gg feet

Dwight L. Carey _10/30/08
Name of preparer Date

e
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150 South Ninth Street IMPERIAL COUNTY
El Centro, CA 92243

(760) 482-4606 AIR POLLUTION CONTROL DISTRICT
|L INTERNAL COMBUSTION ENGINE SUMMARY FORM
Page 1 of 2
NOTICE

An application will not be processed unless ALL fields in "Section A" are complete.

Section A

Company/Agency Phone Number

ORNI 19, LLC - ORMAT NEVADA, INC. 760.351.8555

Equipment Location ‘ Existing Permit # (if any)
| Section 15, Township 13 South, Range 14 East, SBEB&M. N/A

Engine Manufacturer Model Number

Cummings CFP83-F40

Engine Serial Number: EFPA/C.A.R.B. 12-character Engine Family Name
8728-6CTAAG3 Not Available

Manufacturer Date: Is unit equipped with a non-resettable hour meter?

Model Year 2007 (X Yes [ No ) V

Utilization of Engine

™ Electrical Generator 215 Kw X' Fire Pump ™ Portable

™ Compressor Driver cfm [~ Other

[~ Pump Driver gpm I Rental

Fuel Information Air to Fuel Ratio

™ Natural Gas ™ Gasoline [ LPG I Other

[~ Digester Gas ™ Landfill Gas % Diesel Qil

Engine Size (Manufacturers Rating) BHP@ 288 RPM 1760

Operating Schedule

Hr/Days Days/Week
1
Weeks/Year Maximum Operating Hours sg hrs. Hrs/Days

X Emergency Only (indicate hours operated for testing & maintenance)

Section B

Is this unit designed to be moved or carried from one location to another, or does it have wheels, skids,
[~ Yes (Portable) X No (Stationary)




150 South Ninth Street IMPERIAL COUNTY
El Centro, CA 43
{760?48;-460:22 AIR POLLUTION CONTROL DISTRICT

INTERNAL COMBUSTION ENGINE SUMMARY FORM

Page 2 of 2

Section C
Engine Description Number of Cylinders:

[7 Two Cycle or B¢ Four Cycle

{~ Lean Bumn or [ Rich Bumn

[~ Turbocharged X Turbocharged/Aftercooled I Naturally Aspirated
Sulfer Content of Disgester Gas, Landfill Gas or Diesel
CARB Diesei
Maximum Rated Fuel Consumption (Gas/Hr, Cu. Ft/Hr)
14.5 gph
Average Load Percentage %
Energy Recovery From Exhaust I~ Yes X:No If yes, piease explain
Emission Control Device " Yes X'No If yes, please explain

Emission Data:

POLLUTANT EMISSION BEFORE CONTROL EMISSION AFTER CONTROL
. Gr/BHP PPM Lb/Day ~ Gr/BHP PPM Lb/Day

NWHC o TOC [g 14 griewne

NOx 5.37 g/kWhr

CO 0.6 g/kWhy

PM10 0.09 g/kWhr

S0x 0.0074 a/kWhr

X Manufacturer Data I Source Test Data
Section D

Stationary Engines Only
Stack Dimensions

Height Above Grade Approx.8 Ft Height Above Building N/A Ft
Exhaust Cross Section
Diameter 4 In Width  pn/a In Length mnya I
Exhaust Temperature gs2  °F Direction of Stack Outiet IHorizontal X Vertical
[~ Other
End of the Stack I Open [~ Capped X Flapper Vaive
Stack Serves
X Only this equipment Exbaust Flow 1.632 CFM
[~ Other equipment also Total Flow Rate 1.632 CFM
Exhaust Pressure 0 psia. CFM

Receptor Information. A receptor is a residence or business whose occupants could be exposed to toxic emissions from your facility.
Nearest offsite receptor
Distance to nearest offsite receptor 2000 feet
Distance to nearest school grounds 19 ggg  feet

Dwight L. Carey 10/30/08 - rev 8/14/10
Name of preparer Date

R




ATTACHMENT 1
REVISED APPLICATION FOR AUTHORITY TO CONSTRUCT
ORNI 19, LLC - ORMAT NEVADA, INC.
EAST BRAWLEY GEOTHERMAL DEVELOPMENT PROJECT

INTRODBUCTION

ORNI 19, LLC, a wholly owned subsidiary of Ormat Nevada, Inc., (Ormat) is proposing the East
Brawley Geothermal Development Project (Project or Facility), consisting of a new
49.9 MW (net) binary power plant; a geothermal well field {owned by ORNI 17, LLC and
ORNI 19, LLC), consisting of a total of 34 geothermal wells; pipelines to bring the geothermal
fluids produced from the production wells to the power plant and spent (cooled) geothermal
fluids to the injection wells for injection into the geothermal reservoir; an interconnection
transnussion line to the lmperial Irrigation District’s existing electrical transmission system; and
a a system to bring water to the power plant to provide cooling water for the power plant.

The Project is located east of the New River, and north-northeast of the City of Brawley in
Imperial County, California (see Figure 1). The approximately 15 acre power plant site (which
includes the substation and storm water retention basin) is located on private agriculture lands
northwest of the intersection of Best and Ward Roads, in the southeast quarter of Section 15,
Township 13 South, Range 14 East, SBB&M, identified as Assessor’s Parcel Number
(APN) 037-140-06-01, a parcel of 32.81 acres. The geothermal well field is also located on
private agricultural lands in Sections 10, 11, 14, 15, 16, 21, 22, and 23, Township 13 South,
Range 14 East, SBB&M (see Figure 2).

Ormat anticipates that construction on the project would start during the fourth quarter of 2010,
with commercial start-up in late-2011.

The Project will be similar to the North Brawley geothermal power plant, which is currently
completing startup approximately 1.75 miles to the west under Authority to Construct
No. 3731A. As a result, this application follows the format of the Application for Amendment to
Authority to Construct No. 3731, submitted August 11, 2008 by ORNI 18, LLC and Ormat
Nevada, Inc. The well field for the East Brawley Project has filed a separate application for an
amendment to Authority to Construct No. 3783 to drill and test the wells required for the East
Brawlev Proie



East Brawley Geothermal Development Project — Attachment |
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o two 12,000 galion motive fluid (isopentane) storage tanks;

o integrated OEC Unit motive fluid (isopentane) vapor recovery systems on each OEC
Unit condenser (manutfactured by Ormat Turbines Ltd.);

O a maintenance vapor recovery unit, consisting of a diaphragm pump, a vacuum pump,
and activated carbon canisters (manufactured by Ormat Turbines Ltd.);

o two film, counter-flow, induced-draft cooling towers (each with seven to ten cells),
each circulating a maximum of 110,000 gpm of cooling water;

o two to four cooling water blowdown injection wells;

o a regenerative thermal oxidizer (RTO) unit (for the abatement of benzene and
hydrogen sulfide in the emitted geothermal noncondensible gases) and caustic
scrubber abatement system (for the abatement of sulfur oxides from the RTO
oxidization of the hydrogen sulfide in the geothermal noncondensible gases);

o a control room, office, and maintenance shop;

o an electrical substation;

o a 215kW emergency standby diesel engine fire-water pump (manufactured by
Daybreak Technologies, Inc.);

o a 625kVA/535 kW emergency standby diesel engine-generator to supply electrical
power for plant auxiliaries when the plant trips (manufactured by Hawthorn Power
Systems); and

o other related ancillary equipment,

» ageothermal well field, consisting of a total of 34 geothermal wells:

o Approximately 17 geothermal fluid production wells, each about 4,500 feet deep,
with associated electrically powered pumps, well pad piping, sand separators to
remove sand from the produced geothermal fluid, electrical power supply, geothermal
noncondensible gas separators and related ancillary equipment (tanks, valves,
controls, and flow monitoring devices), and

o Approximately 17 geothermal fluid injection wells, each about 4,500 feet deep, with
associated well pad piping, a geothermal fluid filter system, electrical power supply
and related ancillary equipment (tanks, valves, controls, and flow monitoring
devices);

¢ pipelines to bring the geothermal fluids produced from the production wells to sand
separators and the power plant, and the spent geothermal fluids to the injection fluid filter
system and the injection wells for injection into the geothermal reservoir;

¢ pipelines to bring the separated noncondensible gases produced from the production
wells to the power plant for processing through the RTO unit and release to the
atmosphere;

s an approximately two-mile long 92 kv/13.8 kV transmission interconnection line to the
North Brawley substation;

s a communication tower on the plant site to facilitate communications with a’central
Ormat Imperial Valley control room; and

» a water conveyance system to bring water to the power plant to provide cooling tower
makeup water for the power plant,




East Brawley Geothermal Development Project — Attachment 1
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The East Brawley Project consists of four principal systems: the geothermal fluid system, the
motive fluid system, the cooling water system and the geothermal noncondensible gas system
(including the regenerative thermal oxidizer (RTO) unit/caustic scrubber system and the cooling
tower geothermal noncondensible gas bypass). Although the geothermal fluid system and the
motive fluid systemn are each generally closed systems, each would emit small quantities of air
contaninants during normal and maintenance operations. The cooling water system and the
geothermal noncondensible gas system are at least partially open to the atinosphere.

Figure 3 shows the general arrangement of the Project power plant facilities. Figure 4 and
Figure 5 are basic block diagrams of the power plant, which each shows how the three separate
power plant fluid systems (geothernal fluid, motive (working) fluid and cooling water) flow
through each of the six OEC Units. Figure 6 shows a perspective view of one of the six OEC
Units. BEach of the six OEC Units would be able to operate independently of the others, but
would share conunon ancillary components (additional working fluid storage, geothermal fluid
supply and injection, etc.). Figure 7 presents the simplified process flow diagram for the
geothermal noncondensible gas (NCG) system, including the high pressure NCG separator, the
RTO unit/caustic scrubber systemn and the cooling tower bypass. Figure 8 presents the RTO
unit/caustic scrubber system: general arrangement — plan and elevation views, while Figure 9
presents the RTO unit/caustic scrubber system mass flow diagram.

Geothermal resources required to provide heat energy to the power plant would be supplied from
a total of approximately 17 geothermal production wells (see Figure 2). Each production well
would be equipped with a puinp diiven by a vertical electric motor located on top of the well
pump discharge head and corrosion and scale inhibitor systems to deliver cotrosion and scale
inhibitors into the geothertnal fluid. An electric cable installed along the production pipeline
from the power plant would provide the electricity to power the well pump motor.

Each of the production wells would deliver geothermal fluid to the power plant through
production pipelines. The geothermal fluids would first flow from the production wells through
closed, high pressure well pad separators which would separate most of the geotherinal
noncondensible gases from the geothermal brine (see Figure 7). If the quantity of geothermal
noncondensible gases in the geothermal fluid is less than the high end of the possible range, all
of these separated geothermal noncondensible gases would flow through other dedicated
pipelines to the power plant site, to be dissolved/entrained in the geothermal brine as it is
injected into the geothermal fluid injection wells. Small quantities of these separated geothermal
noncondensible gases would be discharged to the atmosphere along the dedicated pipelines as
condensate created as the steam cools is drained from the pipeline.

However, if the quantity of geothermal noncondensible gases in the geothermal fluid is at the
high end of the possible range, up to twenty-five percent of these separated geothermal
noncondensible gases would flow through other dedicated pipelines to the RTO unit/caustic
scrubber system located at the power plant site. The remaining seventy-five percent of the
separated geothermal noncondensible gases would flow through the dedicated pipelines to be
dissolved/entrained in the geothermal brine as it is injected into the geothermal fluid injection
wells. As described above, small quantities of these separated geothermal noncondensible gases

-3-
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would be discharged to the atmosphere along the dedicated pipelines as condensate created as the
steani cools is drained from the pipeline.

The geothermal brine and the geothermal noncondensible gases reniaining in the geothernal
brine would then flow through sand separators at each well pad to remove sand and other debris
trom the produced geothermal fluid. These sand separators would discharge a small amount of
geothermal fluid and accompanying geothermal noncondensible gases when purging the sand.
The produced geothermal fluid would then proceed through booster pumips and the geothermal
fluid pipelines to the power plant site, through additional sand separators, then through the QEC
units. The spent geothermal fluid would then run thirough an injection fluid filtrations system and
into the geothermal injection wells without coming into direct contact with the motive fluid or
the atmosphere. The geothermal injection tluid filtration system would also discharge a small
amount of geothermal fluid and accompanying geothermal noncondensible gases when purging
the filtered sand.

The produced geothermal fluid would flow through the level 1 and level 2 vaporizers and
preheaters of each OEC Unit, transfeiring the heat to the motive (working) fluid through the
OEC Unit shell-and-tube heat exchangers. Injection punips located at the power plant site would
pump the geothermal injection fluid through the injection pipeline system, providing sufficient
pressure to inject the cooled geothermal fluid back into the geothermal reservoir through the
approximately 17 injection wells.

The Project would use isopentane as the motive (working fluid). The pressure of the isopentane
working fluid vaporized from each OEC Unit level | and level 2 vaporizers would turn each
OEC Unit level | and level 2 turbine, which together would turn a common generator, which
would produce the electrical energy which would be delivered to the existing IID electrical
transmission systems through the North Brawley substation. The isopentane vapor exiting each
turbine would be condensed back into a liquid in a shell-and-tube condenser and returned to the
preheaters and vaporizers to repeat the essentially closed cycle.

Each OEC Unit would contain approximately 23,000 gallons of isopentane (in the vaporizers,
preheaters, condensers and piping). Each OEC Unit would have minor leaks of isopentane from
the valves, connections, seals, and tubes which would be released either to the atmosphere or into
the geothermal fluid or circulating cooling water lines. Power plant operators would frequently
inspect and monitor the OEC Units for isopentane leaks and visual signs of fugitive isopentane
eMmissIons.

Small amounts of air or water vapor typically leak into the OEC Unit isopentane system in the
condensers and would eventually reduce the operating efficiency of the OEC Unit unless
removed. In order to remove these noncondensible gases, each OEC condenser would have a
small (~0.106 scf) “OEC vapor recovery unit” (OEC VRU) integrated into the condenser. Each
OEC VRU would consist of two chambers and a set of isolation valves. Operation of each OEC
VRU would be controlled by the power plant computer control systern, which would start the
OEC VRU noncondensible gas “purge” sequence whenever thie efficiency of the OEC Unit fell
below a set point. During “purging,” nearly all of the isopentane vapors in the OEC VRU would
be compressed into liquid isopentane and returned to the OEC Unit, while the noncondensible
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gases, together with a small quantity of isopentane vapors, would be discharged to the
atmosphere.

Some OEC Unit major maintenance activities require that at least a portion of an OEC Unit be
cleared of isopentane liquid and vapors prior to performing the maintenance activities. To control
and minimize isopentane emissions during thesc infrequent major maintenance activities, the
liquid isopentane would first be drained froin the section of the OEC Unit (preheater, vaporizer
or condenser) to be maintained or repaired and transferred to either another section of the OEC
Unit, the isopentane storage tanks, or another OEC Unit. The Maintenance VRU diaphragm
pump and vacuum pump would then be used to evacuate and compress most of the remaining
isopentane vapors, returning the isopentane liquid to the other sections of the OEC Unit, the
isopentane storage tanks, or another OEC Unit. Those isopentane vapors which do not condense
would be released to the atmosphere through the Maintenance VRU activated carbon canisters,
which would adsorb nearly all of the remaining isopentane vapors.

The shell-and-tube isopentane vapor condensers would be cooled by water circulated from the
two cooling towers. Water from the condensers would be cooled in the cooling towers through
evaporation of a portion of the circulating cooling water as the water falls through the air drawn
into the cooling towers by the cooling tower fans atop each cooling tower cell. A much smaller
portion of the circulating cooling water would also be lost as water droplets (“drift™) through the
top of the cooling tower cells. The cooling towers would be constructed with high efficiency drift
eliminators to reduce the quantity of emitted drift. Some of the circulating cooling water would
also be injected into the geothermal reservoir with the geothermal injection fluid or through one
or more dedicated blowdown injection wells to remove dissolved salts which would be
concentrated in the cooling water through the evaporation process. Water would be added to the
cooling tower to make up for the water lost through evaporation, drift and blowdown.

The up-to-twenty-five percent of the geothermal noncondensible gases separated at each of the
well pads would be delivered through dedicated noncondensible gas pipelines to the RTO
unit/caustic scrubber system located at the power plant site (see Figure 7). The proposed RTO
unit would receive the noncondensible gases from the noncondensible gas pipelines. These gases
are expected to contain sufficient hydrocarbons and oxygen (with supplenental air and a small
amount of propane) to support complete combustion once the RTO unit combustion chamber
reached the design operating temperatures (about 1500°F). Propane would also be used to
pre-heat the RTO unit during cold start-ups and supplement the heat values of the combustible
gases.

The RTO unit would oxidize the hydrocarbons in the NCGs and supplemental propane to carbon
dioxide and water vapor in an exothermic process. Methane is the hydrocarbon in largest
concentration in the noncondensible gas delivered to the RTO unit, with benzene being second.
The following equations show the conversion of methane and benzene to water and carbon
dioxide:

CH,+20, - 2H,0+CO,
2C H, +150, — 6 H,0 +12CO,
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The RTO unit would combust and abate at least 98 percent of the benzene, methane and other
hydrocarbons in the NCGs it receives. It is considered Best Available Control Technology
(BACT) for the abatement of hydrocarbons and volatile organic gases in a wide variety of
applications.

The RTO unit would also oxidize at least 98 percent of the hydrogen sulfide in the NCGs
delivered to the RTO unit. The oxidation of hydrogen sulfide in the RTO unit would produce
sulfur dioxide (SO;) and water vapor in the following reaction:

2H,S +30, - 250, +2H,0

The resulting SO, emissions would be controlled by the caustic scrubber (seé below).

The low temperature combustion in the RTO unit, around 1500°F, is flameless and would thus
not create appreciable nitrogen oxides (NOx) from the oxidation of atmospheric nitrogen. The
oxidation of essentially 100 percent of the amumonia contained in the NCGs by the RTO unit,
however, would result in the formation of nitrogen oxides, in the following general reaction:

2NH, +30, — NO + NO, + 3H,0

The RTO unit would oxidize the hydrocarbons in an average of about 5,600 standard cubic feet
per minute (scfm) (28,100 Ibs/hr) of NCGs using approximately 3,900 scfm (17,400 lbs/hr) of
dilution air and up to 5.5 gallons (500,000 btu) per hour of propane. In the RTQ unit the NCGs
and dilution air enter the oxidation chamber through a hot, porous, ceramic heat-transfer media
which heats the gas (see Figure 9). The heat generated by the oxidation of the NCGs and propane
in the oxidization chamber sustains the oxidation process. These heated gases exit the oxidation
chamber through a second porous, ceramic heat-transfer media which is heated by the exiting
gases. Poppet control valves would reverse the direction of the gas flow at regular intervals to
maintain an even distribution of temperatures between the two ceramic media.

The proposed caustic scrubber would receive the carbon dioxide, water vapor, sulfur dioxide,
nitrogen oxides and other gases produced from the oxidation process in the RTO unit (as well as
the gases passing through the RTO unit unoxidized). Before entering the caustic scrubber;, the hot
gases would be cooled through a direct contact quenching process. The quenched gases would
then proceed to the caustic scrubber, where they would be subjected to counter-flows of caustic
absorbate (water and sodium hydroxide). The caustic absorbate would react with the sulfur
oxides in the quenched gases to produce sodium sulfates and sulfites, both water-soluble
compounds that would be dissolved in the caustic scrubber water and piped to a storage sump at
the bottom of the scrubber. The remaining gases from the RTO unit would be vented out the top
of the caustic scrubber through a 30-foot tall stack. The small quantity of spent absorbate would
be drained from the storage sump and piped to one of the cooling towers. Fresh absorbate would
be added as needed to make up for the loss of exhausted absorbate. The caustic scrubber would
remove at least 97.5 percent of the sulfur oxides in the gases it receives. It is considered BACT
for the control of sulfur dioxide.

A control panel with a programmable logic controller would be used to provide monitoring and
control of the RTO unit/caustic scrubber system. RTO unit/caustic scrubber system scheduled
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maintenance would be coordinated with the maintenance schedule for the East Brawley power
ptant, such that the East Brawley power plant would operate no more than 276 hours per year
without the RTO unit/caustic scrubber system. When the RTO unit/caustic scrubber system is
undergoing unscheduled maintenance or otherwise not operating, the geothermal NCGs would
bypass the RTO unit/caustic scrubber system and would be delivered to the cooling towers for
release to the atmosphere unabated.
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APPLICABLE REGULATIONS

The tollowing Impetial County Air Pollution Control District (ICAPCD) regulations apply to the
proposed Project.

Rule 201

Rule 206

Rule 207

Permits Required

Except as exempted, new or modified sources which may emit or control air
contaminants must obtain written authorization from the ICAPCD prior to
construction.

Processing of Applications

Rule 206.A.4.c provides that the Air Pollution Control Officer shall take
reasonable steps to insure that no Project will emit air contaminants that may
endanger the short or long term health, safety or property of Persons.

New and Modified Stationary Source Review

Rule 207 limits the permitted increases of air pollutants that could interfere with
the attainment or maintenance of ambient air quality standards.

e Rule 207.C.1.a requires Best Available Control Technology (BACT) for
equipment with the potential to emit 25 pounds per day or more of any
nonattainment pollutant or its precursors. (Ozone and fine particulate matter
(PM10) are nonattainment pollutants in Imperial County, and reactive organic
compounds [ROCs, which are most hydrocarbons], nitrogen oxides [NOx]
and sulfur oxides [SOx] are precursors to ozone [ROCs] and PMI10 [ROCs,
NOx and SOx].)

» Rule 207.C.1.c requires Best Available Control Technology (BACT) for
equipment with the potential to emit 55 pounds per day or more of hydrogen
sulfide or the potential to emit 550 pounds per day or more of carbon
monoxide (CQO) in attainment areas.

» Rule207.C.2.a requires offsets for all emissions of ROCs, PMI10 and other
nonattainment pollutants from a source that exceed 137 pounds per day.

e Rule 207.C.f allows the Air Pollution Control Officer to exempt equipment
from the requirements of Rule 207.C.2. if used exclusively as emergency
standby equipment for non-utility electrical power generation and not used in
conjunction with any utility voluntary demand reduction program, provided
that operation for maintenance purposes shall be limited to 100 hours per year,
and operation for other than maintenance purposes shall be limited to Actual
Interruptions of Power by the serving utility.
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Rule 208

Rule 216

Rule 400

Rule 401

Rule 403

Rule 405

Rule 800-805

Rule 900

Permit to Operate

The ICAPCD may inspect and cvaluate the new equipment prior to allowing the
project to operate under its Permit to Operate.

Construction or Reconstruction of Major Stationary Sources that Emit Hazardous
Air Pollutants

Requires stationary sources of hazardous air pollutants to install best available
control technology for toxics (T-BACT) to any constructed major sonrce.

Fuiel Burning Equipment — Oxides of Nitrogen

This rule requires that the discharge of NOx from fuel burning equipment not
exceed 140 Ib/hour. Rule 400 also requires that all fuel burning equipment
demonstrate compliance through compliance testing once every 12 months,
except that equipment that operates less than 100 hours per 12 month period and
emits less than 5 tons NOX shall be tested not less than every 36 months.

Opacity of Emissions

The opacity of the emissions for the new source, other than uncoimbined water
vapor, may not be as dark or darker as designated as No. |1 on the Ringlemann
Chart (20% opacity} for more than 3 minutes in an hour.

General Limitations on the Discharge of Air Contaminants

The limitation in Rule 403 establishes maximum emission rates for particulate
matter that vary according to the weight of the matenals processed and maximum
rates for the discharge of air contaminants that vary according to the volume of
dry gases discharged.

Sulfur Componnds Emission Standards, Limitations and Prohibitions

Rule 405 prohibits the discharge into the atmosphere emissions of sulfur
compounds, calculated as sulfur dioxide, in excess of 0.2 percent by volume,
measured at the point of discharge.

Fugitive Dust Requirements for Control of Fine Particulate Matter (PM10)

These rules control fugitive dust emissions from construction and earthmoving
activities, from carry out and track out, from open areas, and paved and unpaved
roads.

Procedures for Issuing Permits to Operate for Sources Subject to Title V of the
Federal Clean Air Act Amendments of 1990

Sources subject to Rule 900 include major sources. Rule 900.B.20 defines “major
source” as a stationary source which has the potential to emit a regulated air
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Rule 902

Rule 1101

pollutant or a hazardous air pollutant (HAP) in quantities equal to or exceeding
the lesser of any of the following thresholds:

» 100 tons per year (tpy) of any regulated air pollutant;

s 10 tpy of one HAP or 25 tpy of two or more HAPs; or

* Any lesser quantity threshold promulgated by the U.S. EPA.
Request for Synthetic Minor Source Status

This rule authorizes the owners or operators of specified stationary sources that
would otherwise be major sources (pursuant to Rule 900) to request and accept
federally-enforceable emissions limits sufficient to allow the sources to be
considered “synthetic minor sources.”

New Source Performance Standards (NSPS)

Rule 1101 adopts by reference and incorporates the provisions of Part 60,
Chapter I, Title 40 of the Code of Federal Regulations (40 CFR Part 60} into the
Rules and Regulations of the Imperial County Air Pollution Control District, and
incorporates in its entirety Subpart II11, Standards of Performance for Stationary
Compression Ignition Internal Combustion Engines.

40 CFR Part 60, Subpart 111l (Standards of Performance for Stationary
Compression Ignition Internal Combustion Engines) applies to only stationary
diesel engines which were ordered after July 11, 2005 and were manufactured
after April 1, 2006 (if not a fire water pump engine) or after July I, 2006 (if a fire
water pump engine). Owners and operators of stationary emergency diesel
engines of 2007 model year and later subject to 40 CFR Part 60, Subpart Il
muist:

¢ Comply with the emission standards for new nonroad diesel engines in
40 CFR 60.4202, for all pollutants, for the same model year and
maximum engine power for their 2007 model year and later emergency
stationary diesel engines;

e Operate and maintain the diesel engines according to the manufacturer’s
written instructions over the entire life of each engine;

¢ Use fuel which meets the minimum standards set forth in the regulations;
¢ Install a non-resettable hour meter prior to startup of each engine;

¢ Limit maintenance checks and readiness testing of each engine to
100 hours per year (there is no time limit on the use of an emergency
engine in emergency situations); and
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Rule 1002

Rule 1003

¢ Keep records of the operation of each engine in emergency and
non-emergency service that are recorded through the non-resettable hour
meter, ncluding recording the time of operation of each engine and the
reason each engine was in operation during that time.

California Airborne Toxic Control Measures (ATCM)

These regulations adopt the following California Code of Regulations (CCR)
titles applicable to the proposed project:

Section 931 14 - Standards for Non-vehicular Diesel Fuel

Requires 15 ppm sulfur diesel fuel for use in all non-vehicular engines
except locomotives and marine engines.

Section 93115 — Airborne Toxic Control Measures (ATCM) for Stationary
Compresston Ignition Engines.

Requires that new stationary emergency standby diesel-fueled engines
>50 hp that operate no more than 50 hours per year for maintenance and
testing emit diesel PM at a rate less than or equal to 0.15 g/bhp-hr and
meet the standards for off-road engines in Title 13, CCR Section 2423,
The ATCM does not limit emissions during emergency use and
compliance testing. Lower emissions rates for PM apply to engines that
operate between 50 and 100 hours per year.

Hexavalent Chromium Emissions from Cooling Towers

Rule 1003 applies to all cooling towers. Since the new cooling tower cells will be
made of reinforced fiberglass and not wood and since additives containing
hexavalent chromium will not be used at the site, the facilities will be eligible for
exemption from testing requirements.
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POTENTIAL TO EMIT AND ABATED EMISSIONS FROM PROJECT OPERATIONS

Project operations would create sources of’

* hydrogen sulfide (H;S), ROCs (including benzene {CsHs}) and hazardous air pollutant
(HAP) (CeHs) emissions from the geothermal noncondensible gases through the plant
noncondensible gas system (the RTO umit/caustic scrubber system and the cooling tower
bypass), the noncondensible gas pipeline condensate drains, the sand separators and the
geothermal injection fluid filter systen;

s ROCs (isopentane) from the QEC Units, the QEC VRUSs and the Maintenance VRU;

s particulates from the cooling towers; and

» NOx, SO;, ROCs, CO, and/or PM from the RTO unit/caustic scrubber system, the
emergency standby diesel generator engine and the emergency standby fire pump diesel
engine.

Geothermal Noncondensible Gas Systens

Engineering estimates of the up to twenty-five percent of the high end quantity of the geothermal
noncondensible gases in the produced geothermal fluid which would be delivered from the high
pressure separator are about 28,100 lbs/hr, based on flow testing of the North Brawley Project
wells conducted during 2007 and 2008. Approximately 99.97 percent of these gases would be
carbon dioxide, methane, argon and nitrogen, with the remainder consisting principally of CeHs,
H;S and ammonia. Table | lists the hourly, daily and annual potential to emit for these gases
from the high pressure separator (see also Figure 7 and APPENDIX A).

Table I: Noncondensible Gas Potential to Emit from the High Pressure Separator

Pollutant POTENTIAL TO EMIT
{Ib/hr) (Ibs/day) (tons/yr)
Benzene 11.16 267.81 48 88
Hydrogen Sulfide ' 2.92 70.09 12.79
Methane 365.58 8773.94 1601.24
Ammonia 0.35 8.42 1.54

For most of the hours the East Brawley power plant is operating (equivalent to operating
8,484 hours per year (353.5 days per year) if the power plant operates 8,760 hours per year
(365 days per year)) these NCGs would be delivered to the RTO unit/caustic scrubber system.
The RTO unit would remove by thermal oxidation essentially all of the ammonia and a minimum
of 98 percent of the CH,, C¢H and H;S in the geothermal noncondensible gases delivered to the
RTO unit. The oxidation of the hydrocarbons in the NCG would produce only water vapor and
carbon dioxide. The oxidization of hydrogen sulfide by the RTO umt would produce sulfur
dioxide at the ratio of the molecular weights of sulfur dioxide (64.06) to hydrogen sulfide
(34.08). The oxidization of ammonia by the RTO unit would produce nitrogen oxides.
Conservatively assuming that all of the nitrogen oxides are nitrogen dioxide, oxidization of the
ammonia in the NCG by the RTO unit would produce nitrogen dioxide at the ratio of the
molecular weights of nitrogen dioxide (45.99) to ammonia (17.03). Table 2 lists the maximum
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hourly and daily abated air pollutant emissions from the RTO unit based on the NCG vent stack
inlet rates to the RTO unit and the RTO unit control efficiencies.

Table 2: Maximum Hourly and Daily Abated Air Pollutant Emission Rates from
Oxidation of the NCGs in the RTO Unit/Caustic Serubber System

Caustic Mininiuni Exhaust Gas Emission
Mininium RTO Caustic Rates
Inlet Rates Scrubber
Pollutaut (Ib/hr) Control Inlet Rates Scrubber .
Efficiency (/i) Control (Ib/hr) (Ib/day)
Efficiency
Benzene {(ROC) 11.159 98.00% 0.223 0.00% 0.223 5.36
Hydrogen Sulfide 2920 98.00% 0.058 0.00% 0.058 1.40
Methane 365.581 98.00% 7.312 0.00% 7.312 17548
Ammonia 0.351 100.00% 0.000 0.00% 0.000 0.00
Sulfur Dioxide 0.000 0.00% 5.380 97.50% 0.134 3.23
Nitrogen Oxides 0.000 0.00% 0.548 0.00% 0.948 22.75
PMI0 0.000 0.00% 0.000 0.00% 0.500 12.00

The caustic scrubber would remove a minimum of 97.5 percent of the SO, created in the RTO
unit, but would also create PMyy emissions. These PM;, emissions from the caustic scrubber
would be generated from the dissolved solids in the small amount of caustic scrubbing ligud
entrained in the gases emitted from the caustic scrubber stack. Table 2 also lists the maximum
hourly and daily abated air pollutant emissions from the caustic scrubber stack based on the
outlet from the RTO unit and the caustic scrubber system control efficiency.

Up to 0.5 MMbtu/hr of propane would be burned to supplement the heat in the RTO unit
oxidation chamber from the oxidation of the NCGs. Table 3 lists the maximum hourly and datly
abated air pollutant emissions from the RTO unit/caustic scrubber system from the combustion
of the propane only. Table 4 lists the total maximum hourly and daily abated air pollutant
emissions from the RTO unit/caustic scrubber system by adding the NCG oxidation and

abatement emissions listed in Table 2 and the propane oxidation and abatement emission from
Table 3.

Table 3: Maximuom Hourly and Daily Abated Air Pollutant Emission Rates from Propane
Combustion for the RTO Unit/Caustic Serubber System

. Mininium Exhanst Gas Emission
. Minimum Caustic Caustic Rates

Pollutant I"l;; !l]:ates RTO Control ISfrugber Scrubber
(b/hr) Efficiency n(;a;/h:)tes Control {Ib/hr) (Ib/day)

Efficiency
Sulfur Dioxide 0.000 0.00% 0.000 97.50% 0.000 0.00
Nitragen Oxides 0.000 0.00% 0.077 0.00% 0.077 1.86
PMI0 0.000 0.00% 0.002 0.00% 0.002 0.05
Carbon Monoxide 0.000 0.00% 0.010 | 0.00% 0.010 0.25
Propane ROCs 23.425 100.00% 0.000 | 0.00% 0.000 0.00
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Table 4: Total Maximum Honrly and Daily Abated Air Pollutant Emission Rates from
the RTO Unit/Caustic Scrubber System

o Caustic Miniml_]m Exhaust Gas Emission
Tnlet Rates Minimum Serabber Caustic Rates
Pollntant (Ib/hr) RTO Control Inlet Rates Scrubber
Efficiency (b/hr) Confrol {(Ib/hr) {(Ib/day)

Efficiency
Benzene (ROC) 11.159 98.00% 0.223 0.00% 0.223 3.36
Hydrogen Sulfide 2.920 98.00% 0.058 0.00% 0.058 1.40
Methane 3165.581 98.00% 7312 0.00% 7312 175.48
Ammonia 0.351 100.00% 0.000 0.00% 0.000 0.00
Sulfur Dioxide 0.000 0.00% 5.380 97.50% 0.135 3.23
Nitrogen Oxides 0.000 0.00% 1.025 0.00% 1.025 24.61
PMI0 0.000 0.00% 0.002 0.00% 0.502 12.05
Carbon Monoxide 0.000 0.00% 0.010 0.00% 0.010 0.25
Propane ROCs 23.425 100.00% 0.000 0.00% 0.000 0.00

The annual emissions of the NCG-related air pollutants delivered to the power plant from the
high-pressure separators or processed through the RTO nnit/caustic scrubber system are the sum
of the annual emissions when the RTO unit/caustic scrubber is operating and the annual
emissions when the RTO unit/caustic scrubber is not operating. The maximum annual emissions
for each power plant NCG-related air pollutant is calculated in Table 5 using RTO unit/caustic
scrubber system operations of 8,484 hours (8,760 hours — 276 hours) (353.5 days) per year.

Table 50 Maximum Annnal Air Pollutant Einission Rates from the Geothermal
Noncondensible Gas System

Pollutant RTO Not Operating RTO Operating Total

(Ib/day) (daysiyr) [ (tons/yr) (Ih/day) {days/yr) | (tous/yr) | (tons/y¥r)
Benzene (ROC) 267.81 11.50 1.54 5.36 353.50 0.95 249
Hydrogen Sulfide 70.09 11.50 0.40 1.40 353.50 0.25 0.65
Methane 8,773.94 11.50 5045 175.48 353.50 31.02 81.47
Ammonia 8.42 11.50 0.05 0.00 353.50 0.00 0.05
Sulfur Dioxide 0.00 11.50 0.00 3.23 153.50 0.57 0.57
Nitrogen Oxides 0.00 11.50 0.00 24.61 353.50 433 4.35
PMIQ 0.00 11.50 0.00 0.50 353.50 0.09 0.09
Carbon Monoxide 0.00 11.50 0.00 0.25 353.50 0.04 0.04
Pentane ROCs 0.00 11.50 0.00 0.50 35350 0.09 0.09
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Sand Separators

The Project would release up to 125 gallons of separated geothermal brine containing up to
l.} ppm of hydrogen sulfide, 5.6 ppm benzene and 141.8 ppm ammonia gases from each of the
approximately 46 well pad and power plant sand separators up to twelve times per day.
Conservatively assuming that half (23) of the 46 sand separators would discharge during the
same hour, the hourly potential to emit for H;S, benzene, ROCs and ammonia 1s as shown in
Table 6. With twelve discharges per day, 365 days per year, the daily and annual potential to
emit are as shown in Table 7 and Table 8, respectively (see also APPENDIX A).

Table 6: Balance of Power Plant Honrly Potential to Emit

Emission Sonrce Potential to Emit (ths/hr) 7
H2S PM10 ROC | C6H6 | NH3
Sand Separators NCG Emissions 0.10 0.00 0.52 0.52 | 13.04
Injection Filters NCG Emissions 0.01 0.00 0.04 0.04 0.91
NCG Pipeline Condensate Drains Emissions 0.00 0.00 0.00 0.00 0.02
North Cooling Towet Emissions 0.00 2.58 0.00 0.00 0.00
South Cooling Tower Emissions 0.00 2.58 0.00 0.00 0.00
QEC Isopentane Emissions 0.00 0.00] 87.04 0.00 0.00
Plant Source Total: 0.11 5171 87.60 0.56 1 13.97
Table 7: Balance of Power Plant Daily Potential to Emit
. Potential to Emit (lbs/day)
Emission Source H2S | PM10 | ROC | C6H6 | NH3
Sand Separators NCG Emissions 247 0.00 1246 1246 | 313.08
Injection Filters NCG Emissions 0.06 0.00 0.29 0.29 7.26
NCG Pipeline Condensate Drains Emissions 0.00 0.00 0.02 0.02 0.49
North Cooling Tower Emissions 0.00 62.02 0.00 0.00 0.00
South Cooling Tower Enussions - 0.00 62.02 0.00 0.00 0.00
OEC Isopentane Emissions 0.00 0.00 136.00 0.00 0.00
Plant Soutce Total: 253 12403 | 14877 12.77 | 320.83
Table 8. Balance of Power Plant Annual Potential to Emit

. . Potential to Emit (tons/yr)

[ Emission Source H2S | PM10 | ROC | C6H6 | NH3
Sand Separators NCG Emissions 0.45 0.00 2.27 227 | 57.14
Injection Filters NCG Emissions 0.01 0.00 0.05 0.05 1.32
NCG Pipeline Condensate Drains Emissions 0.00 0.00 0.00 0.00 0.09
North Cooling Tower Emissions 0.00 11.32 0.00 0.00 0.00
South Cooling Tower Emissions 0.00 11.32 0.00 0.00 0.00
OEC Isopentane Emissions 0.00 0.00| 2482 0.00 0.00

Plant Source Total: 0.46 22.64 27.15 233 5855
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Injection Filter System

The Project would release up to 25 gallons of separated geothermal brine containing up to
1.1 pptn of hydrogen sulfide, 5.6 ppm benzene and 141.8 ppm ammonia gases from each of the
approximately 64 geothermal injection filter system units up to four times per day.
Conservatively assuming that half (32) of the 64 filter system units would discharge during the
same hour, the hourly potential to emit for H>S, benzene, ROCs and ammonia 1s as shown in
Table 6. With four discharges per day, 365 days per year, the daily and annual potential to emit
are as shown in Table 7 and Table §, respectively (see also APPENDIX A).

Noncondensible Gas Condensate Drains

The Project would also release up to 18 gallons of condensate each hour from the
noncondensible gas pipeline drains containing up to 1.l ppm of hydrogen sulfide, 5.6 ppm
benzene and 141.8 ppm ammonia gases. The hourly, daily and annual potential to emit from
these noncondensible gas condensate drains are as shown in Table 6, Table 7 and Table &,
respectively (see also APPENDIX A).

Isopentane Sources

Each OEC Unit would have minor leaks of ROCs (isopentane) from the valves, connections,
seals, and tubes which would be released either to the atmosphere or into the geothermal fluid or
circulating cooling water lines. Isopentane would also be discharged to the atmosphere through
the OEC VRUs, and during OEC Unit maintenance activities through the Maintenance VRU and
opening sections of the OEC VRUs for maintenance. Experience with the most recent generation
of OEC Units indicates that about one-third of the isopentane is discharged through fugitive
emissions, and two-thirds from maintenance activities. Very little isopentane 1s discharged to the
atmosphere through the OEC VRUs. Based on the results of quarterly inventories of isopentane
in storage at other projects, Table 6, Table 7 and Table & provide the estimated hourly, daily and
annual potential to emit isopentane, respectively (see also APPENDIX A).

Project operators would frequently inspect and monitor the OEC Units for isopentane leaks and
visual signs of fugitive isopentane emissions. Ormat would also keep a record of valves,
connections, seals, and tubes replaced to reduce pentane fugitive emissions.

Cooling Towers

The two Project cooling towers would each circulate up to 110,000 gallons of cooling water per
minute containing up to 9,400 ppm by weight of total dissolved solids (TDS). High efficiency
cooling tower drift eliminators would limit the drift rate to 0.0005 percent of the circulating
cooling water rate. Conservatively assuming that all of the aerosols which form when the emitted
cooling tower drift evaporated are PM|0 or smaller, then the hourly PM10 potential to emit for
each cooling tower is as shown in Table 6. With each cooling tower assumed to operate 24 hours
per day, 365 days per year, the daily and hourly PM10 potential to emit are as listed in Table 7
and Table 8, respectively (see also APPENDIX A).
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Emergency Standby Diesel Engine-Generator

The 535 kW emergency standby diesel engine-generator would meet the applicable California
Air Resources Board (CARB) Tier 3 stationary compression ignition engine exhaust emission
standards of NMHC+NOx = 4.0, CO = 3.5 and PM = 0.20 grams per kilowatt-hour.

The engine would also comply with the CARB “Airborne Toxic Control Measure (ATCM) for
Stationary Compression [gnition Engines” for new stationary emergency standby diesel-fueled
compression ignition engines >50 bhp (PM<0.15 g/bhp-hr). As required by the ATCM, this
diesel engine would also burn CARB diesel fuel (<15 ppm sulfur). In compliance with the
ATCM, this diesel engine would be tested for a total of less than 50 hours per year (for up to one
hour per day). Other than for testing, this engine would operate only in emergencies.

Table 9, Table 10 and Table 11 provide the calculated hourly, daily and annual potential to emit,
respectively, for this engine for the criteria air pollutants PM,, NOx, CO and SO,, and for the
criteria air pollutant precursor ROC, assuming that the engine is tested for no more than one hour
per day. Table 12 provides the summary of the calculated annual HAP potential to emit, and
Table 13 the summary of the calculated annual HAP abated emissions, for this engine.

Table 9: Emergency Diesei Engines Hourly Potential to Emit
' Potential to Emit {Ibs/hr)

Emission Source PM10 | ROC | CO | NOx | SO2

East Brawley Geothermal Development Project

Emergency Standby Diesel Fire-Water Pump Engine | 0.043 | 0.066 | 0.284 | 2.545 | 0.003

Emergency Standby Diesel Generator Engine 0.236 | 0.120 | 4.126 | 4.595 | 0.009

Emergency Engines Total:-| 0.278 [ 0.186 | 4.410 | 7.140 | 0.012

Table 10: Emergency Diesel Engines Daily Potential to Emit

Potential to Emit (Ibs/day)

Emission Source PM10 | ROC] CO [ NOx [ SO2

East Brawley Geothermal Development Project

Emergency Standby Diesel Fire-Water Pump Engine | 0.043 | 0.066 | 0.284 | 2.545 | 0.003

Emergency Standby Diesel Generator Engine 0.236 | 0.120] 4.126 | 4.595} 0.009

Emergency Engines Total: | 0.278 | 0.186 | 4410 | 7.140 | 0.012

Table 11: Emergency Diesel Engines Annual Potential to Emit

Emission Source Potential to Emit (tons/yr)

PM10 | ROC | €O | NOx | sO2
East Brawley Geothermal Development Project
Emergency Standby Diesel Fire-Water Pump Engine | 0.0011 | 0.0017 | 0.0071 ! 0.0636{ 0.0001
Emergency Standby Diesel Generator Engine 0.0059 { 0.0030 | 0.1031 ] 0.1149 | 0.0002
Emergency Engines Total: | 0.0070 | 0.0047 | 0.1102] 0.1785 | 0.0003
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Table 12: Hazardous Air Pollutant Potential to Emit by Emission Unit

Emission Source

Hazardous Air Pollutant Potential

to Emit (tons/yr)

Diesel

HAPs C6H6 Totals

High Pressure Separator PTE 0.00000 | 48.8754 48.8754
RTO Unit/Scrubber NCG Abatement System Emissions 0.00000 0.0000 0.0000
Sand Separators NCG Emissions 0.00000 2.2739 2.2739
Injection Filters NCG Emissions 0.00000 0.0527 0.0527
NCG Pipeline Condensate Drains Ermissions 0.00000 0.0036 0.0036
North Cooling Tower Emissions 0.00000 0.0000 0.0000
South Cooling Tower Emissions 0.00000 0.0000 0.0000
OEC Isopentane Emissions 0.00000 0.0000 0.0000
Emergency Standby Diesel Fire-Water Pump Engine 0.00184 0.0000 0.0018
Emergency Standby Diesel Generator Engine 0.01015 0.0000 0.0102

Totals: 0.01199 | 51.2056 51.2176

Table 13: Hazardous Air Pollutant Abated Emissions by Emission Unit

Hazardous Air Pollutant Emissions

Emission Source Diesel (tons/yr)
HAPS C6H6 Totals

High Pressure Separator PTE 0.00000 | 1.53991 1.53991
RTO Unit/Scrubber NCG Abatement System Emissions 0.00000 | 0.94671 0.94671
Sand Separators NCG Emissions 0.00000 | 2.27388 2.27388
Injection Filters NCG Emissions 0.00000 | 0.05273 0.05273
NCG Pipeline Condensate Drains Emissions 0.00000 | 0.00356 0.00356
North Cooling Tower Emissions (.00000 | 0.00000 0.00000
South Cooling Tower Emissions 0.00000 | 0.00000 0.00000
OEC Isopentane Emissions 0.00000 | 0.00000 0.00000
Emergency Standby Diesel Fire-Water Pump Engine 0.00184 | 0.00000 0.00184
Emergency Standby Diesel Generator Engine 0.01015 ] 0.00000 0.01015

Totals: 0.01199 | 4.81678 4.82877

Emergency Standby Diesel Fire Pump Engine

Based on manufacturer’s certifications, the 215 kW emergency standby diesel fire pump engine
would emit less than the applicable CARB Tier 2 stationary compression ignition engine exhaust
emission standards of NMHC+NOx = 6.6, CO = 3.5 and PM = 0.20 grams per kilowatt-hour.

The engine would also comply with the CARB “Airborne Toxic Control Measure (ATCM) for
Stationary Compression Ignition Engines” for new stationary emergency standby diesel-fueled
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compression ignition engines >50 bhp (PM<0.15 g/bhp-hr). As required by the ATCM, this
diesel engine would also burn CARB diesel fuel (<I5 ppm sulfur). In compliance with the
ATCM, this diesel engine would be tested for a total of less than 50 houss per year (for up to one
hour per day). Other than for testing, this engine would operate only in emergencies.

Table 9, Table 10 and Table 11 provide the calculated hourly, daily and annual potential to emit,
respectively, for this engine for the criteria air pollutants PM;g, WOx, CO and SO,, and for the
criteria air pollutant precursor ROC, assuming that the engine is tested for no more than one hour
per day. Table 12 provides the summary of the calculated annual HAP potential to emuit, and
Table 13 the summary of the calculated annual HAP abated emissions, for this engine.

Semmary of Facility Calculated Potential to Emit

Table 14 provides a summary of the Facility potential to emit air pollutants and air pollutant
precursors from all emission units. Table 15 provides a summary of the Facility abated emissions
of these air pollutants and air pollutant precursors from all emission units. Table 12 provides the
summary of the calculated annual HAP potential to emit, and Table 13 the summary of the
calculated annual HAP abated emissions, for each emission unit.

Table 14: Summary of Facility Potential to Emit

Description Facility Potential to Emit
PM10 502 CO | NOx ROC H28 NH3 C6Hé
Hourly PTE (0bs): 5.45 0.0122 ] 441 7.14 98.94 3.03 14.32 | 11.71
Daily PTE (lbs): 124.31 0.0122 441 704 41676 | 72.62 329.25 280.58
Anunual PTE (fons): 22.64 | 0.0003 0.11 0.18 76.03 13.25 60.09 51.21

Table 15: Summary of Facility Abated Emissions

Description Facility Abated Emissions
PMI0 502 cO NOx ROC H2S NH3 C6H6
Hourly PTE (ibs): 5.935 0.1467 | 441 5.09 88.01 0.17 13.97 0.78
Daily PTE (lbs): 136.31 3.2401 4.41 1 29.89 154.31 393 320.83 18.12
Annual PTE (tons): 24791 0.3708 0.11 4.20 29.64 1.11 58.60 4.82
- 19 -
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POTENTIAL EMISSIONS FROM CONSTRUCTION AND WELL FIELD START-UP
ACTIVITIES

Grading and Site Counstruction

Construction of the power plant, new access roads and pipelines would produce fugitive dust
from site grading and other construction-related surface disturbing activities. Construction of the
power plant would directly disturb about 15 acres of land, and another 10 acres would be
disturbed for the adjacent equipment laydown and fabrication yard (although the equipment
faydown and fabrication yard would be reclaimed following the completion of construction). All
surface-disturbing activities would implement appropriate techniques to comply with ICAPCD
Regulation VIII to apply BACT to limit dust emissions. These would inciude watering tle
construction area at [east twice a day; increasing watering frequency when winds exceed 15 mph;
limiting vehicular speed to 15 mph on dirt roads and areas; and using gravel ramps at road
entrances.

Existing access roads (paved, graveled or dirt) would be utilized to the extent practical. Any new
access required for the Project would be constructed adjacent to the edges of the agricultural
fields and parallel to iitigation canals and drains that traverse the Project area. Approximately
14 miles of pipeline would be built, but no new roads would be built for pipeline construction or
maintenance and pipeline construction would not require grading of the pipeline routes.

Well Field Start-Up

Geothermal injection wells which are shut in for a period of time may develop a small cap of
geothermal noncondensible gases in the well bore above the standing geothermal fluid as these
gases are slowly released from the geothermal fluid. The relative proportions of these gases
would generally resemble that in the produced geothermal noncondensible gas stream -
approximately 99.97 percent carbon dioxide, methane, nitrogen, and argon, with the remainder
consisting principally of C¢Hg, H2S and ammeonia.

Prior to placing any injection well into, or back into, service, these geothennal noncendensible
gases capping the geothermal fluid would be discharged unabated to the atmosphere through a
stack on the well site.
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COMPLIANCE WITH APPLICABLE REGULATIONS

Rule 201

Rule 206

Rule 207

Permits Required

The Project is a new Facility that will emit air contaminants and thus requires an
Authority to Construct from the ICAPCD.

Processing of Applications

Rule 206.A 4.c provides that the Air Pollution Control Officer shall take
reasonable steps to insure that no Project will emit air contaminants that may
endanger the short or long term health, safety or property of Persons. Attached as
APPENDIX B is an assessment of the potential health risks of the benzene and
hydrogen sulfide emissions from the geothermal noncondensible gas system. This
assessment demonstrates that the Project would not emit benzene or hydrogen
sulfide that would endanger the long-term health of nearby sensitive receptors.

New and Modified Stationary Source Review

Rule 207.C.l1.a requires Best Available Control Technology {BACT) for
equipment with the potential to emit 25 pounds per day or more of any
nonattainment pollutant or its precursors.

The PMI0 potential to emit from each cooling tower would exceed 25 lbs/day
(see Table 7), and will require BACT, in the form of high efficiency drift
eliminators capable of controlling cooling tower drift to 0.0005 percent or less of
the circulating cooling water.

Each OEC Unit has the potential to emit more than 25 Ibs/day of ROCs
(isopentane) from major maintenance activities (see Table 7) and will require
BACT. For each OEC Unit, BACT is use of the Maintenance VRU during OEC
Unit maintenance activities. In addition, the use of OEC VRUs on each OEC Unit
condenser and frequent inspection, monitoring and maintenance of each OEC
Unit limits 1sopentane emissions,

The well pad high pressure separators have the potential to emit ROCs (benzene)
in excess of 25 lbs/day (see Table 1) and will require BACT. Seventy-five percent
(or more) of the noncondensible gases (including benzene) separated by the high
pressure separators will be dissolved/entrained in the geothermal brine as it is
injected into the geothermal fluid injection wells. None of these gases will be
enutted to the atmosphere. The other twenty-five percent (or less) of these
separated geothermal noncondensible gases would flow through dedicated
pipelines to the RTO unit/caustic scrubber system located at the power plant site.
This system is considered BACT for the ROCs in this noncondensible gas stream
as it will remove a minimum of 98 percent of the benzene in this gas stream.
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Rule 208

Rule 216

Rule 207.C.1c requires Best Available Control Technology (BACT) for
equipinent with the potential to emit 55 pounds per day or more of hydrogen
sulfide. None of the well pad high pressure separators will individually have the
potential to emit more than 35 lhs/day of hydrogen sulfide, although together they
will have the potential to einit more than 35 ibs/day of hydrogen sulfide during
operations (see Table 1). These gases will be directed to the RTQ unit/caustic
scrubber system located at the power plant site, which will reinove at least
98 percent of the hydrogen sulfide in this gas stream, which is considered to be
BACT for the reinoval of hydrogen sulfide froin these types of gasses.

Best Available Control Technology would not be required for any other emission
unit.

Rule 207.C.2.a requires offsets for all emissions of ROCs, PMI10 and other
nonattainment pollutants froin a source that exceed 137 pounds per day. The
power plant would emit ROCs in excess of 137 pounds per day, so offsets will be
required for the Facility. With ROCs emissions of 154.31 Ibs/day (including the
two emergency engines - see Table 15), the Facility would require offsets (at a
ratio of 1.2 to 1) for 17.31 Ibs/day, or 0.79 tons/quarter. However, Rule 207.C.f
allows the Air Pollution Control Officer to exempt the two emnergency engines
from the offset requirements of Rule 207.C.2, which Ormat hereby requests.
Without the ROC enussions froin the two emergency engines, Facility ROC
emissions would be [54.12 Ibs/day, and the Facility would require offsets (at a
ratioof 1.2 to 1) for 17.12 Ibs/day, or 0.78 tons/quarter

Offsets would not be required for any other attainment or nonattainment air
pollutant.

Perinit to Operate

The ICAPCD may inspect and evaluate the new equipinent prior to allowing the
project to operate under its Pennit to Operate. The Project would be available to
the ICAPCD for inspection once it 1s constructed and commences operation.

Construction or Reconstruction of Major Stationary Sources that Emit Hazardous
Air Pollutants

Rule 216 requires stationary sources of hazardous air pollutants to install best
available control technology for toxics (T-BACT) on any constructed major
source.

The well pad high pressure separators together have the potential to einit benzene
in excess of 10tons/yr and will require the iinplementation of T-BACT.
Seventy-five percent or more of the benzene separated by the high pressure
separators will be dissolved/entrained in the geothermal brine as it 1s injected into
the geotherinal fluid injection wells. None of this benzene will be emitted to the
atmosphere. The other twenty-five percent {or less) of the benzene in the
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Rule 400

Rule 401

Rule 403

separated geothermal noncondensible gases would flow through dedicated
pipelines to the RTO unit/caustic scrubber system located at the power plant site.
This scrubbing system 1s considered T-BACT for the benzene in this
noncondensible gas stream as it will remove a minimum of 98 percent of the
benzene in this gas stream.

Fuel Burning Equipment - Oxides of Nitrogen

Each of the emergency standby diesel engines would emit less than 5 Ib/hour of
NOx (see Table 9), far less than the standard of 140 lb/howr of NOx. They would
each also operate less than 50 hours per 12 month period and emit far [ess than the
annual 5 tons of NOx standard (see Table 11).

The definition of “fuel burning equipment” in Rule [01 excludes equipment that
“serves primarily as air pollution control equipment by using a combustion
process to destroy air contaminants.” Thus, the proposed RTO unit/caustic
scrubber system is not considered “fuel burning equipment,” and Rule 400 is not
applicable to the proposed RTO unit/caustic scrubber.

Opacity of Emissions

The cooling tower water vapor emissions are exempted from the requirements of
Rule 401. The emissions of particulates from each of the emergency standby
diesel engines would be in compliance with the Califorma diesel particulate
ATCM, and thus have an opacity substantially lighter than the No. 1 on the
Ringlemann Chart (20% opacity) required by Rule 401.

General Limitations on the Discharge of Air Contaminants

Rule 403 prohibits emission of particulate matter in excess of the emission rates
in Table 403-1. The weight of the cooling water circulating through each cooling
tower is about 55,000,000 Ibs/hr. In Table 403-1, the maximum discharge of
particulate matter for any process that handles more than 1,000,000 Ibs/hr is
30.0 Ibs/hr. The particulate potential to emit from each cooling tower would be
less than 3.0 Ibs/hr (see Table 7).

Rule 403 also prohibits emission of air contaminants in excess of the rates in
Table 403-2. The dry volume of gas (air) flowing through each cell of each
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Table 16: Calculation of Maximum Concentrations of Air Contaminants

Pescription Masimum Concentration of Air Con[:m‘liu;mts
7 PTG H2S H2s 1128
Cooling Tower emissions [each wwer] (Thsfhr): 2.584 2.5%4
RTO Unit/Causiic Scrubber Systen emisstons (Ibsir): 0.058
Sund sepaeators emissions (Ibs/hr): 0.103
Lnjection filter emmissions {1bs/hr): 0.007
Cooling Tower emissions {grains/inin): 3015 301.5
Cooling Tower dscfim [gach tower]: 13,004.000 13,000,000
Cooling Tower Air Contaminant Concentrations {grains/dscl): 0.0000232 0.0000232
Concenwation Einitation - Rule 403.8.2; 0.0100 0.01900
[Exceeded?) NO NO
Noncondensible Gases in Geothermal Brue (%) 0.55% 0.55%
Mass of Noancondensible Gases Emitted {1bs/hr): 45,689.7 505.2 351
Malecular Weight of Air: 28.97 28.97 28.97
Malecular Weight of Carbon Dioxide: 4401 44.04 44.01
CO2/air molecular inass ratio: 1.52 1.52 1.52
Density of Dry Air at STP (Ths/cu A): 0.075 0.073 0.075
Densily of Dvy €O2 Gas at STP (Ibsfeu fi): 0114 0114 0,114
Volwme of Noncondensible Gases Emimted {cu fishr): 401,008.8 4.434.3 308.5
Molecular Weight of Hydrogen Sulfide: 34.08 3408 34.08
Molecular Weight of Salfir Dioxide: 654.06 64.00 .06
S$02/H25 molecular mass ratio: [.88 1.88 I.88
Sulfur Dioxide equivalent inass emission rate (Ibs/hr): 0.110 0.193 0.013
Density of Dry 502 Gas at STP (lbs/cu f): 0.166 0.166 0.166
Volume of Sulfur Dioxide Equivalent Gases Emined (¢u (vhr): 0.6620 1.1665 008t
Sulfur Dioxide Concentration {%): 0.00007% | 0.02631% | 0.02631%
Sulfur Dioxide Concentration Limit (%) (Rule 405B.1.a): 0.20000% | 0.20000% | 0.20000%
{(Exceeded?) NO NO NO
Rule 405 Sulfur Compounds Emission Standards, Limitations and Prohibitions

Rule 800-805

Rule 405B.1.a prohibits the discharge into the atmosphere of sulfur compounds,
calculated as sulfur dioxide, in excess of 0.2 percent by volume, measured at the
point of discharge. The maximum concentration of hydrogen sulfide, calculated as
sulfur dioxide, in the geothermal noncondensible gases which would be
discharged through the sand separators, injection filter system and condensate
drains is 0.02631 percent by volume (see Table [6). The concentration of
hydrogen sulfide, calculated as sulfur dioxide, in the RTO unit/caustic scrubber
system which would be discharged through the scrubber systein stack is
0.00025 percent by volume (see Table 16). Both are substantially below the limit
of 0.2 percent by volume.

Fugitive Dust Requirements for Control of Fine Particulate Matter (PM10)

These rules control fugitive dust emissions from construction and earthmoving
activities, from carry out and track out, from open areas, and paved and unpaved
roads. If necessary, Ormat would revise its current dust control plan and provide
10-day advance notice to the ICAPCD. During construction Orimat would water
disturbed lands to reduce dust emissions. After construction fugitive dust from
open areas would be controlled through application and maintenance of water or
dust suppressant(s) to all unvegetated areas, establishing vegetation on previously
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disturbed areas, or paving, applying and maintaining gravel, or applying and
maintaining chemical stabilizers/suppressants.

Rute 900 Procedures for Issuing Permits to Operate for Sources Subject to Title V of the
Federal Clean Air Act Amendments of 1990

The Facility does not have the potential to emit 100 tons per year (tpy) or more of
any regulated air pollutant. The Facility would have the potential to emit 10 tpy or
more of benzene, a hazardous air pollutant (HAP), except for the implementation
of the RTO unit/caustic scrubber system. If the Facility's request for synthetic
minor source status is accepted by the District, the Facility would not be a major
source subject to Rule 900,

Rule 902 - Request for Synthetic Minor Source Status

This rule authorizes the owners or operators of specified stationary sources that
would otherwise be major sources (pursuant to Rule 900) to request and accept
federally-enforceable emissions limits sufficient to allow the sources to be
considered “synthetic minor sources.” The Facility is submitting as part of this
application a request for synthetic minor source status as the proposed
implementation of the RTQO unit/caustic scrubber system would reduce the
Facility’s potential to emit benzene, a hazardous air pollutant (HAP), from in
excess of 10 tpy to well under 10 tpy. These emission limitations would be set
forth in permit conditions practicably enforceable by U.S. EPA and citizens or by
the District.

Rule 1101 New Source Performance Standards (NSPS)

All of the stationary emergency engines proposed for the Facility would be new
diesel engines, and therefore would be subject to the requirements of 40 CFR
Part 60, Subpart 111l (Standards of Performance for Stationary Compression
Ignition Internal Combustion Engines). Ormat Nevada, Inc. will comply with the
requirements of this NSPS by:

= QOperating and maintaining the diesel engines accotding to the manufacturer’s
written instructions over the entire life of each engine;

»  Using fuel which meets the minimum standards set forth in the regulations;
» Installing a non-resettable hour meter prior to startup of the engine;

s Limiting maintenance checks and readiness testing of each engine to less than
50 hours per year; and

* Keeping records of the operation of each engine in emergency and
non-emergency service that are recorded through the non-resettable hour
meter, including recording the time of operation of each engine and the reason
each engine was in operation during that time.

-25-
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Rule 1002

Rule 1003

Califoima Airborne Toxic Control Measures (ATCMs)

Each of the two emergency standby diesel engines would meet the applicable
CARB Tier stationary compression ignition engine exhaust emission standards
and comply with the CARB “Airborme Toxic Control Measure (ATCM) for
Stationary Compression Ignition Engines” for new stationary emergency standby
diesel-fueled compression ignition engines >S50 bhp. In compliance with the
ATCM, each of these diesel engines would be tested for a total of less than
50 hours per year (for up to one hour per day). Other than for testing, each
emergency standby engine would operate only in emergencies. Each engine
would also bum CARB diesel fuel (<15 ppm sulfur).

Hexavalent Chromium Emissions from Cooling Towers

The cooling towers would not use additives containing hexavalent chromium, and
would thus be eligible for exemption from testing requirements.

_26-
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Figure 2: East Brawley Project Power Plant and Wellfield Map
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East Brawley Project Power Plant General Arrangement — Map View
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Figure 4: East Brawley Project Power Plant Basic Block Diagram (Sheet 1)



Figure 5. East Brawley Project Power Plant Basic Block Diagram (Sheet 2)
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General Arrangement (Perspective View) of Single OEC Unit (One of Six)

Figure 6:
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Figure 7: East Brawley Noncondensible Gas Separation and RTO Unit/Caustic Scrubber System Process Flow Diagram
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May 12, 2008

Mr. Jurg Heuberger, Planning Director

Imperial County Planning & Development Services
801 Main Street

El Centro, CA 92243

Subject: CUP #07-0017, Request for Amendment

Dear Mr. Heuberger:

As provided for by Condition G-14 of this CUP, Ormat Nevada Inc. requests a minor
amendment to Condition S-1 (a), (c), (d) and (g) for the North Brawley geothermal development
project as a result of the exploration wells that were drilled and the additional leases acquired
since the initial CUP application was submitted. An amended Authority to Construct application
was also submitted to the Imperial County Air Pollution Control District on March 27, 2008 as a
result of the flow testing performed on the exploration wells (enclosed). Ormat believes the land
use changes described below are environmentally insignificant as compared to the original

project description.

1. The original well field layout was based on the known resource data and the leased area.
Based on additional lease acquisition the area proposed for this project is larger but the
number of wells, either production or injection, remain the same. It is also planned to use
well pads for more than 1 well, thus, potentially reducing the number of well pads for the
project too. The well nomenclature has been changed from OB to the Kettleman system
commonly used on federal lands. A revised map to the one in the CUP application and a
revised Table 1 which shows the landowner information along with the new well names
are enclosed. Conditional Use Permit application forms, Owner Affidavits and
Indemnification Agreements are enclosed for the lands that were added to the project

area.

2. Each production well will have a corrosion inlubitor and scale inhibitor container at their
location. The container, size and type to be determined, will have secondary containment.

3. Each production well or well pad will have a gas separator to separate entrained gas from
the brine. Approximately 25% of the separated gas will be sent to the power plant in a
pipeline that parallels the brine pipeline. The balance of the gas will travel to injection
wells in a pipeline that parallels the brine pipeline to be injected along with cooled brine

from the power plant.

ORMAT Nevada

6225 Neil Road, Reno, NV, 89511 & Telephone (775) 356-2029 » Facsimile (775) 356-9039
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4. Each production well will have a geothermal fluid booster pump to pump the fluid to the
power plant.

5. Each production well will have a sand separator that operates occasionally to remove
sand from geothermal fluid. The sand will be collected in tanks for disposal.

6. Two (2) cooling tower blowdown wells will be drilled within the power plant site, 68-17
and 68A-17. '

7. The separated gas will go through a gas scrubber at the power plant. See revised power
plant site plan and flow diagram. The separated gases will both vented and combined

with the cooling tower blowdown for injection.

a. The amount of green house gases emitted, methane and carbon dioxide, are less
than half of those allowed under AB 32 for new generation in California.

b. Hydrogen sulfide emissions will be abated in the gas scrubber to 48 1b/day using
sodium hydroxide as required by the Imperial County Air Poliution Control
District’s (ICAPCD) Ruie 207.C.1.c.

c. Benzene emissions will be limited to just under 50 lbs/day by combining the
gases for injection with the cooling tower blowdown. We believe this meets the
intent of ICAPCD Ruie 207.C.1.a. for Best Available Control Technology for a
nonattainment pollutants or its precursors. The benzene emissions will increase
the plant’s emissions of nonattainment pollutants to 187 Ibs/day; thus, as required
by Rule 207 C.2.a. emission offsets will be required for all emissions greater than

137 Ibs/day.

Although there have been changes to the Brawley project since it’s inception Ormat has strived
to redesign a project that not only meets all rules and regulations but provides environmental
benefit to Imperial County. The project is in construction and we hope to be commercial by the
end of the year. Thank you for your consideration. Please contact me at 775-336-0155 if you
have any questions or need more information.

Sincerely,

Chadene R Lo atlad

Charlene L.. Wardlow
Environmental/Regulatory Affairs Administrator

Enclosures

ORMAT Nevada

6225 Neil Road, Reno, NV, 89511  Telephone (775) 356-9029  Facsimile (775) 356-9039
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cc: Brad Poiriez, Air Pollution Control District
Richard Cabanilla, Planning & Development Services
Mario Martinez, Ormat Nevada Inc.
Skip Matlick, Ormat Nevada Inc.
Bob Sullivan Ormat Nevada Inc.

ORMAT Nevada

6225 Neil Road, Reno, NV, 89511 ¢ Telephone (775) 356-9029 ® Facsimile (775) 356-9039
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IMPERIAL COUNTY

PLANNING & DEVELOPMENT SERVICES

PLANNING / BUILDING INSPECTION / ECONOMIC DEVELOPMENT / PLANNING COMMISSION / A.LL.C.

S —

——

May 28, 2008

Charlene L. Wardlow RECEIVED

Env. Reg. Affairs Administrator 2

Ormat Nevada, Inc. MAY £ 9 2008

6225 Neil Road ORMAT RENO OFFICE

Reno, NV 89511

Subject: Request for Minor Amendment to CUP #07-0017

APN# 037-130-040-000/North Brawley Binary Plant

Dear Charlene:

The County Planning and Development Services Department received on May
14, 2008, your request for a “Minor Amendment” to the above permit. The CUP
section G-14, Minor Amendments, permits the Pianning Director to approve
minor modifications to the permit on the design, construction and operation of
the project. This approval is based upon a determination that the proposed
minor changes will not result in any additional environmental impacts.

The proposal is to spread out the binar?/ plant’s production and injection islands
based on the acquisition of additional leases in the project area. The original
well field is proposed to be expanded northward and westward and that ORMAT
intends “...to use well pads for more than 1 well, thus, potentially reducing the
number of well pads for the project...” ORMAT shall comply with all of the
environmental mitigation measures within CUP #07-0017 including the S-6 and
S-7 conditions for Archaeological/Cultural/Paleontological Resources and
Biological Resources and doing a pre-construction survey for the Burrowing Owl

on the proposed new well pads.

If you have any questions, please contact Richard Cabanilla, Planner IV, at (760)
482-4236, extension 4313.

Sincerely,

J TAICP, CEP
n

ning and Development Services
Department Director

cc. Darrell Gardner, Asst. Planning & Dev. Services Director
Jim Minnlck, County Planning Division Manager

Files: CUP #07-0017/10.101/10.102/10.103/10.105

RC/aa/S: APN FILE 0371130\040\MinorAmendmentLefierORMAT

JURG HEUBERGER AICP, CEP, CBO
PLANNING & DEVELOPMENT SERVICES DIRECTOR

B e U

e

FAXC (760} 353.8338 E-MAlLplanning@imperialcaunty.ngs
(AN EQUAL OPPORTUNITY EMPLOYER)

‘ MAIN OFFICE: B0 MAIN ST, EL CENTRO, CA 92243 (760) 482-4236
I ECONM. DEV, OFFICE: 8346 MAIN ST.EL CENTRO, CA 92243 (750 4824900 FAX: (760) 337-8907




G-14 MINOR AMENDMENTS:

The Planning Director may approve minor modifications to the permit to
accommodate minor changes or ‘modifications to the design, construction, and/or
operation of the project provided said changes are necessary for the project to meet
other laws, regulations, codes, or conditions of the CUP and provided further, that
such changes will not result in any additional environmental impacts.

G-15 SPECIFICITY:

The issuance of this permit does not. authorizes the Permittee to construct or
operate the project in violation of any state, federal, local law nor beyond the
specified boundares of the project as shown the application/project
description/permit, nor shall this permit allow any accessory or ancillary use not
specified herein. This permit does not provide any prescriptive right or use to the
Permittee for future addition and or modifications to the project.

G-16 NON-COMPLIANCE (ENFORCEMENT & TERMINATION):

Should the Permittee violate any condition herein, the County shall give notice of
such violation. If Permittee does not act to correct the identified violation and, after
having given reasonabie notice and opportunity, e.g. typically at least thirty (30)
days, the County may revoke the permit.

(a) If the Planning Commission finds and determines that the Permittee or
successor-in-interest has not complied with the terms and conditions of the CUP, or
cannot comply with the terms and conditions of the CUP, or the Planning
Commission determines that the permitted activities constitute a public nuisance,
the Planning Director shall provide Permittee with notice and a reasonabie
opportunity to comply with the enforcement or abatement order;

(b) If after receipt of the order, (1) Permittee fails to comply, and/or (2)
Permittee cannot comply with the conditions set forth in the CUP, then the matter
shall be referred to the Planning Commission for permit modification suspension, or
termination, or to the appropriate prosecuting authority.

G-17 GENERAL WELFARE:

All construction of the project shail be conducted with consistency with all laws,
conditions, adopted County policies, plans and the application so that the project
will be in harmony with the area and not conflict with the public heaith, safety,
comfort, convenience, and general welfare.

G-18 PERMITS OF OTHER AGENCIES INCORPORATED:

Permits granted by other governmental agencies in connection with the Project are
incorporated herein by reference. The County reserves the right to apply conditions
of those permits, as the County deems appropriate; provided that enforcement of a
permit granted by another agency shall require concurrence by that agency.
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Ormat's North Brawley plant with 17MW short of its S0MW potential |... http://thinkgeoenergy.convarchives/3654

Think GeoEnergy — Geothermal Energy News

By Region, By Region,North America,
Projects - February 10, 2010

Ormat’s North Brawley plant with 17MW short of its
50MW potential

written by: Ixrichter

rechnolgy’s North Brawley plant in the Imperial Valley in allforma is faced with high
levels of sand in the geothermal fluid limiting the plant to 17 MW, short of the site's 50 MW
potential.

In an article today from the U.S., it is said that “the North Brawley plant in California’s Imperial
County has encountered delays thanks to high levels of sand in the geothermai fluid. These
‘un-dissolved solids’ are limiting the plant’s capacity; Ormat maintains that the reservoir can
support the planned 50MW power plant.

Over the course of 2009, Ormat executives discussed the challenges they faced that North
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Ormat’s North Brawley plant with 1 7MW short of its S0MW potential |... hitp://thinkgeoenergy.com/archives/3654

Brawley. Finding un-dissolved solids in geothermal fluid is not unique to this site, Ormat chief
operating officer Yoram Bronicki told analysts in May, “but | think that the magnitude is probably
unique”.

While the technology to remove sand from water is not breakthrough, it becomes complicated
with high-pressure, high-temperature geothermal fluid. The company has not been able to use
off-the-shelf water treatment equipment,

It has made ‘substantial progress’ using temporary measures to manage the un-dissolved solids
and can now maintain the 17MVVY output level at North Brawley, which was estimated to cost in
the range of $300m. Permanent equipment is on order, but even when in place, Ormat may face
continued challenges meeting the planned 50MW capacity, in addition to the higher capital costs
for fixing the problem.

“[1}t appears that even with the solids in check, the injection capacity of some of the wells is
disappointing and the Company is evaluating how to increase the injection capacity and bring the
plant to its rated design,” Ormat says in a statement. “The Company plans to request the power
purchase agreement off taker to extend the firm operation date to the end of the year, which it
expects allows sufficient time to bring the power plant to its design capacity of 50MVV.”

On the bright side, Ormat’s approach to removing the sand at North Brawley can be incorporated
into the design at the nearby East Brawley site, a 30MW project that is anticipated to face the
same problem with un-dissolved solids.”

Source: RECharge, Ormat news piece

This entry was posted on Wednesday, February 10th, 2010 at 9:27 am and is filed under By Region, North America,
Projects. You can follow any responses to this entry through the RSS 2.0 feed. You can leave a response, or
trackback from your own site.

20f2 6/9/2011 11:40 AM
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Ormat North Brawley (blve) and East Brawley (pink) power plant sites
and Brawley Wastewater Treatment Plant (light blue, west of East Brawley)
(from Draft EIR, Appendix B, Figure 2)
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IMPERIAL COUNTY

PLANNING & DEVELOPMENT SERVICES

PLANNING / BUILDING INSFECTION / ECONOMIC DEVELOPMENT / PLANNING COMMISSION / ALLU.C.

JURG HEUBERGER AICP, CEP, CBO
PLANNING & DEVELOPMENT SERVICES DIRECTOR

RECEIVED

October 30, 2008

Charlene L. Wardlow

Director Project Development NOY O 9 7008
Ormat Nevada Inc. .
8225 Neil Road : RMAT RENO OFFIC

Reno, NV 89511

RE:  Conditional Use Permit #08-0023 (East Brawley Facility)
" APN: 037-140-006-000

Charlene,

The Imperial County Plannrng & Development Services Department met with the Imperial
Irigation District. (1D) “today and discussed Ormat's proposed Geothermal Power Plant
commonly referred to as the East Brawley Facility. In our discussion with the {ID it was made
clear that although IID staff has had one in contact with Ormat, said contact was preliminary and
that.no water. availability contract has been drafted, nor is there one proposed in the near future.
As you are well .aware, availability of water is crltrcal to the proposed Ormat East Brawley
Facmty and that absent a water contract with the !ID this project is not feasible.  That said,
uniess you have an‘altemative source of water we cannot proceed.

This Department finds that in order to proceed with the proposed Conditional Use Permit #08-
0023 the availability of water wili need to be resolved. Therefore, without the water issue
resolved, in accordance with the Guidelines for Catifornia Envrronmental Quality Act, (California
Code of Regulations, Title 14, Chapter 3, Section 15109) ‘an ‘unreasonable delay” by the
applicant has occurred, in the Department (Lead Agency for CEQA in Imperial County) is unable
to complete the CEQA process. Therefore the Department hereby puts Conditional Use Permit
#08-0023 on hold until such time that an executed water availability contract between the IID
and Ormat is submitted to the imperial County Planning & Development Services Department.

Add:ttonatly, all of the studies including the SB 610 Water supply Assessment previously
requested by Department will need to be submltted pnor to reactlvatton of the permitting
process.

If you have any questlons please contact me.at (760) 482-4236 extensmn 4310 or e-mall me at
Jurgheuberger@co.im erial ca.us

Sincerely, g

ganing &‘De'velopr'r'lem B
._;.Mces .Director .. ‘

ac: - Darreli Gaidner; Assrstant Planning Drrec’lor Lo
. -CUPHBU0 _ o _
Fibs: . 1001, 10102, 10105 S
MS\Ji—l\JM\S MPN FILES\037\14mm5K3UP03—0023 po}ectbn hold lt 10 3{] 08 Flnéhzed MS dor: o

" MAIN OFFICE: ' 801 MAIN ST, EL CENTRO. Chondy (760) 4824236 FAXG:(760) 353-8338 E-MAIL: planning@imperfalcounty nes
“EGON.DEVOFFICE, 836 MAIN ST, EL CENTRO, CA 92243 (760) 482-4900 FAX: {760} 337-8907 {AN EQUAL OPFORTUNITY EMPLOYER)
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East Brawley Geothermal Development Project
Updated Project Description

EAST BRAWLEY
GEOTHERMAL DEVELOPMENT PROJECT
UPDATED PROJECT DESCRIPTION

1.0 INTRODUCTION

ORNI1 19. LLC. a wholly owned subsidiary of Ormat Nevada Inc. (Ormat). proposes to build the
East Brawley Geothermal Development Project in the vicinity of the Brawley 2 Geothermal
Exploration Project covered under Conditional Use Permit #07-0029 and the Environmental
Impact Report (EIR) for the Geothermal Overlay Zone (g-zone). The project area is north of the
City of Brawley in Impenal County. California (see Figure 1).

This Conditional Use Permit application is for the construction of a new 49.9 net megawall
(MW) binary power plant composed of six (6) Ormat Energy Converters (OEC). an expanded
geothermal well field beyond the six exploration wells. pipelines to bring the geothermal brine to
the power plant. pipelines to take the cooled bnne to injection wells. pipelines to distribute
noncondensible gases from production wells to power plant area and injection wells. an electric
transmission line to interconnect to the substation at the North Brawley 1 Geothermal Power
Plant. and a water pipeline to bring water from an Impenal Irrigation District (IID) canal to the
power plant for cooling water.

2.0 SUMMARY OF PROPOSED PROJECT

The East Brawley Geothermal Development Project would be located on private agricultural
lands just north of the City of Brawley in Sections 10. 11. 14, 15, 16. 21. 22. and 23. Township
13 South. Range 14 East. San Bemardino Base and Mendian (SBM). The project is in the g-
zone that was covered by the Final EIR dated Apnl 1979 and approved by the Board of
Supervisors. It analyzed up to 800 megawatls in the g-zone (see Figure 2). The proposed project
is located east of the New River. approximately 1.75 miles east of the North Brawley 1|
Geothermal Power Plant along Best Road.

The southern boundaty of the project area is just north of the City of Brawley's boundary within
their “sphere of influence”” and just north of the in-construction Highway 111 bypass in an area
zoned M-l Light Manufactunng. The southwestern boundary of the project is the Del Rio
Country Club bounded by the New River. The land to the north and east is agriculture. The
eastern boundary of the project is Dietrich Road and 1o the north Rutherford Road. The majonty
of the project is along Best Road from Shank to Rutherford Roads. An al-grade intersection will
built at the Highway 111 bypass and Best Road which will provide the best access to the plant
site and well field. Well pads may be accessed from the other counly roads in the area: Dietrich.
Groshen. Rutherford, Ward and Wills. There are also farm and IID canal roads that will be used
lo access some well locations (see Figure 3).

ORNI 19. LLC/Ormat Nevada Inc. proposes to permit. constriccl. operate and maintain the East
Brawley Geothermal Development Project that would consist of the following facilities:

January 29. 2010 Page )
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A 49.9 net MW pgeothermal power plant consisting of up to six (6) OEC binary
generating units (16 MW gross each) with vaporizers. turbines, generators. condensers.
preheaters, pumps and piping. motive fluid (isopentane) storage, a motive fluid vapor
recovery system (VRU), a gas scrubber. and possibly a regenerative thermal oxidizer
(RTO) and related ancillary equipment:

Two (2) cooling tower batteries with a total of 14-20 cell counter flow, induced draft with
drift eliminators of 0.0005 efficiency;

A control room, office, maintenance shop. parking. and other facilities located at the
power plant site:

Approximately 34 total wells. approximately half for production and half for injection.
The final number of wells will be determined by drilling results. Each well will average
4500 feet in depth. Production wells will have a gas separator and corrosion and scale
inhibitor and a geothermal fluid booster pump to pump the fluid to the power plant. Each
well will also have a sand separator and/or filtration system:

Piping from production wells to the power plant and from the power plant to the
individual injection wells. Gas pipelines will 1ake the gas contained in the brine from the
gas separators to either the injection wells or to the gas scrubber at the power plant:
Blowdown wells (2-4) at the power plant site to provide for injection of the cooling tower
blowdown:

Pumps, tank. valves. controls, flow monitoring and other necessary equipment 1o the
wells and pipelines;

Maintenance of the production and injection wells cited above:

Piping, canals or ditches and pumps to bring water from 1ID’s Rockwood Canal to the
power plant:

A pipeline crossing over New River. that would primarily allow connection of
geothermal welis located on both sides of the river. This crossing was included in an
amendment to the East Brawley CUP application submitted to the County in March 2009,
and in Section 5.7 below: and

A substation with a 2 mile long double circuit 13.8 and 92 kilovolt (kV) transmission line
with 66 high poles to interconnect to the 1D at the North Brawley | substation at Hovley
and Andre Roads.

The major components of the proposed East Brawley Development Project. and their function
and location are summarized in Table 1.
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Table 1: East Brawley Geothermal Development Facilities Summa

East Brawley Geothermal Development Preject Facilities Summary

Factlity

Well pads

Size

Up 1o 34 well pads
{including the four
existing exploration well
pads) would be about
316 feet by 356 feetin
size {~2 acres each). A
mud sump/containment
basin of about 75 feet x
260 feel x 7 feet deep
would be located on
each well pad.

Location

identified well pads from the
exploration phase would be
utiized to the extent
feasible. Additional wells
would be drilled as needed
to provide adequate
production fluid and
injection capacity at well
sites.

Functlion

Well pads inClude &ll the
equipment necessary to
operate a well. During
development, any
additional driling would
occur from the well pads.
Wheil pads also include
containment basins for
drilling and maintenance
of the wells

Production Wells

Inside diameter of the
production wells would
be approximately 30
inches at the top and
wouid telescope with
depth. Wells are
expected {0 average
about 4,500 feet deep.

Production wells would be
located on the well pads at
the well sites shown in.
Approximately 17
production wells each on
saparale well pads are
projected.

Production wells flow
geothermal fluid 1o the
surface that is then
transported via above
ground pipelines 0 the
power plant to generate
electricity.

Injection
Wells

Injection wells would be
the same size as
production wells.

Injection well locations have
not yet been designated but
would be among the well
sites. Up 1o 3 iniection wells
could be located on each
pad. A total of 17 injeclion
wells each on separate well
pads are projected.

Injection wells are used
to inject spent
geothermal fluid from the
power plant back into the
geothermal reservoir.
Injection ensures the
longevity and
renewability of the
geothermal resource.

Geothermal
Production Fluid
Pipeline

The pipeline system
would vary in insulated
diameter from 8 10 30
inches depending on
individuat well
productivity. Up to about
8 miles of production
pipeline coufd be
constructed.

The piping system would
connec! the wells o the
power plant. The production
fluid pipeline would be
iocated within the pipeline
corridors,

Geothermal fluid would
be transported from the
production wells to the
power plant via the
geothermal proguction
fluid pipeling.

January 29, 2010
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asl Brawley Geothermal Developmient Praject Facifilies Surnmary

Facilily

Size

Location

Function

Injection Fluid
Pipeline

The injection piping
system would vary in
insulated diameter from
810 30 inches. Piping
woult extend from the
power plant 1o the
injection wells. Up 10
about 9 miles of injection
pipeline could be
constructed.

The injection pipeline would
be located among the
pipeline routes.

Cooled geothermal flvid
would be transporied
from the power plant to
the injection wells via the
injection fluid pipeling
where it would be
injected into the
geothermal injection
reserveir.

Access Roads

Access roads would be
no less than 10 feet
wide.

Access roads would extend
from existing County roads
10 the well pads. Existing
farm roads would be used
to the extent practical.
Access roads developed for
exploration would be used
for any wells and pads that
are used for development.
Where new pads are
crealed, new access road
would be developed.

Access roads are used
during development to
construct the production
wells and Install
equipment. During
utifizatlon, access roads
are used for accessing
wells for maintenance.

Six, 16 MW (gross) OEC

Pressure Vessels

11,880-gallon pressure
vessels.

vessels would be located on
the power plant site.

units (manufaciured by T:me gefg "’:::.f‘dﬂ::he

Ormat Turbines, Lid.) The moduiar OEC units g:r?p ergtherma! ower
QEC Units comprised of vaporizers, | would be located on the ary g P

. . generation equipment

turbines, generators, power plan site. used on the or plant

condensers, preheaters, site power p

pumps, and piping. )

The motive fluid would . , The motive fluid pressure
Motive Fluid be stored in two, The motive fiuld pressure vassels would be used 10

store isopentane for use
in the OEC units.

The vapor recovery unit

The vapor recovery unit
would provide a

consists of a diaphragm | The vapor recovery unil is . N

Vapwl?:fwe” pump, a vacuum pump, | located on the power plant :‘:fshs?gr"s;::?sg::';";nee
and activated carbon site. A

. from the OEC units
canisters. during maintenance.
The substation would . The substation converts
. h would
Substation occupy a site about 150 ;roc:;':,b::,?:g:m l;m :e power generated from
feet by 150 feet in size ower piani the plant 10 the proposed
(about 0.5 acres). power piani. line voltage, 92 kV.
January 29, 2010 Page 4
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Easl Brawley Geothermal Develapment Preject Facilities Summary

Facility

Size

l ocation

Funelion

The interconnection
transmission line would
tu":_'e .‘l'""";': b: agfew connect to the IID grid at The interconnection
- . : ’.':'193 B-g :“ e the North Brawley 1 transmission line would
nerconnection | circui 13.5-an substation at Hovley and transfer the electricity
Transmission g2-kilovolt {kv) Andre Roads. Th i enerated by proiect 1o
Line interconnection ré Roads. The new line | 0 atac by project
transmission line with would span the New River. | the existing powaer gnd
erg-r}og‘tlhil h" l esw One proposed route and for distribution.
gn poles. one alternative route are
under consideration.
The noncondensible gas | Noncondensible gas Noncondensible gases
Noncondensibie distribution line would distribution lines would run | from separators and
Gas Di str‘but" on | Fange from 4-8 inches in | from well pad separators other equipment would
as Linela ! diameter. Up to about and power plant site be compressed and
4.3 miles of pipe could separalors to the injection injected into the
be constructed. wells. subsurface reservolr.
Regenerative . The RTO/scrubber unit is
Thermal Oxidizer Thetop of the scrubber | The RTO/scrubber is BACT for the abatement
-would be about 30 feet located adjacent {0 the .
{RTO) and hiah ower plant of potential NCG
Caustic Scrubber | MM p pant. emissions
Two cooling tower unils
{each with seven 1o fen
f;';sg bmu(:?ﬂ%ebused The cooling towers would
Cooling Tower D); ol The cooling towers would provide cooling water 10
Cooling Tower 9  -epol. be located on the power condense the motive
Inc.). The cooling towers | ), e fluid vapor in the
would be the largest and ’ condensers
most prominent facility ’
on the power plani site
{about 54 feet in height).
The water conveyance Water intake from the 11D
Rockwood Canal Gate 131
system wouldbe a 10 - | i cither
24 inch pipeline, about underground or put inside of The water conveyance
Water one mile in length, for the Li\?esley Dra?n thal runs system would provide
Conveyance water coming from IID batween the canal and the makeup waler for the
System source. power plant site cooling tower at the
) ’ power plant site.
tsoelel‘l;eﬁla::: alternatives | goo0 1041 for alternatives to
) D water.
Two 10 four cooling The dedicated blowdown
g wells are used 10 injact
W Dlowdown Injection | The biowdown injection | cooling water biowdown
Blowdown Wells constructed similar 1o the welis would be located to reduce the
S adjacent 10 the power plant. [ concentration of
geothermal injection h
dissolved solids in the
wells. .
cooling water.

January 29, 2010
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East Brawley Geothermal Development Project Facilities Summary

Facility

Size

Location

Function

The power plant site is
The power plant wouid the physical location
Power Plant Site | occupy about 15 acres The power plant would be where electricity would
and Common of the 30-acre parcel on | located on private land be generated using
Facilities which it would be owned by ORNI 18, LLC. modular QEC binary
located. geothermat powaer plant
technology.
These habitable
C%Iﬂ"i'ocle':?:im‘ The footprint of these Each of the facilities would | structures would be used
Maintenance chllities is depicted on be rocqled on the power to qom;oi. manage and
Shop Figure 5. plant site. maintain the project
operations.

Construction would commence soon after the CUP is issued. Construction of the power plant
would require approximately 15 months. Construction would require up to 200 workers at peak
construction. Well drilling, pipeline construction, interconnection transmission line construction,
and construction of the power plant would all be concurrent.

3.0 PROJECT LOCATION AND ACCESS

The project area is located within Imperial County, California, about 12 miles southeast of the
Salton Sea and 25 miles north of the U.S. border with Mexico (Figure 1). The project is within
the North Brawley Geothermal Overlay Zone and the Brawley KGRA, in the Imperial Valley,
California (Figure 2). The geothermal overlay zone is a zoning classification developed by the
County of Imperial to facilitale development and utilization of geothermal resources in areas of
identified geothermal development potential.

The project area is comprised of multiple geothermal leases overlaying privately owned
cultivated properties in Sections 10, 11, 14. 15, 16. 21, 22, and 23, Township 13 South, Range 14
East, San Bernardino Base and Meridian (SBB&M).

The project is comprised of a power plant and a wellfield; the specific locations of each of these
are described below.

3.1 Location and Access of Power Plant

The East Brawley Geothermal Power Plant would be located on private agriculture lands in the
southeast corner of Section 15, Township 13 South. Range 14 East, SBB&M identified by
Assessor’s Parcel Number 037-140-06-01. This is located about one mile north of the City of
Brawley. The total property size is 32.81 acres and will not be subdivided. The power plant area
will be enclosed by a 6 foot wire fence in an area approximately 900 by 600 feet not including
the substation or stormwater retention basin. The house that is currently on the property is
vacant and will be demolished as part of project construction activities. A house across the street
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will be vacated and also demiolished during construction and prior to the delivery of isopentane
to the new plant,

Access to the power plant will be on Best Road just north of Ward Road from a left hand wm
pocket built for this project (see traffic study). Best Road will be widened by about 20 feet in
this section to accommodate a northbound left turn lane at the entrance point. The necessary
tapers are provided, based on 55 mph design, which represents the Prima Facia speed limil, the
design speed for the road and Calirans design criteria. It will be necessary to cover Best Canal
along the property frontage to accommodate widening of the road for the turn pocket.

The emergency access will be from Best Road into the south end of the property on the north
side of the Livesley Drain. The emergency access road will be constructed with an all-weather
surface and lead to a locked gate that can be opened by any emergency responders.

Both of the entrances into the plant site provide excellent access from the new Highway 111
bypass that will include an exit onto Best Road just south of Shank Road. Traffic will come
from Interstate 8, nonth on Highway 111 to Best Road.

3.2 Location and Access of Well Field

The East Brawley geothermal wellfield is laid out in a grid pattern over much of the project area.
The power plant site would be centrally located within the wellfteld in Section 15. The well fteld
will be located between Rutherford Road on the north, Dietrich Road on the east, the New River
on the west, and just north of Shank Road on the south. Access to the wellpads and pipelines
will be from Best, Baum (not a county road), Groshen, Kerhsaw, Rutherford, Ward, and Wills
Roads. Additionally, farm and IID roads may be used for access. Encroachment permits for
ingress/egress and irrigation canal and drain crossings would be obtained from the Imperial
County Public Works Department and IID as applicable.

Access to farm land would be coordinaled with the landowners to minimize Impacts to the
farming operations. The wellpads and pipelines wtll be along the edges of the fields. New access
roads would be constructed or improved only as needed to safely accommodate traffic required
for wellpad construction, well drilling and well and road maintenance. Road widths to we!l pads
would typically be no less than ten feet wide.

4.0 DESCRIPTION OF POWER PLANT

The proposed power plant can be described as having four interdependent operating systems: (a)
the geothermal fluid system; (b) the motive fluid system and fire suppression; (c) the geothermal
NCG and RTO/gas scrubber system; and (d) the cooling water system. Each of the OEC units
would be able to operate independently but would share common ancillary components such as
isopentane storage, geothermal brine supply and injection equipment, cooling towers, substation,
etc. Each of the power plant sysiems are described below.
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4,1 Geothermal Fluid System

Geothermal fluid from the geothermal reservoir at aboul 4,500 feet below the surface would be
pumped 1o the surface from the geothermal produciion wells. At the surface the geothermal fluid
would be transported from the well field via a pipeline sysiem to the power plant site. At the
power plant site the produced geothermal fluid would be directed 1o flow through the six
proposed OEC units. The geothermal fluid system is a closed loop system. The geothermal
fluids from the production wells would be transported 1o the power plant site and would flow
through the ievel 1 and level 2 vaporizers and preheaters of each OEC unit, transferring the heai
1o the isopentane motive fluid through the OEC’s shell and tube heat exchangers. The cooled or
spent geothermal brine would then be sent 1o the geothermal brine injecion system without
coming into contact with the aitmosphere.

4.2 MNotive Fluid System and Fire Suppression

The OEC is a power generation unit which converts low and medium temperature heat energy
into electrical energy. Each OEC unit is an imegrated closed cycle vapor turbo-generator system
that recycles an organic motive fluid in a fully closed loop with no discharges to the
environment. The OEC unit operates in a siandard power generation cycle (Rankine cycle)
similar 10 the power generation cycle used in a steam turbine.

The motive fluid selected for the East Brawley Project is isopentane. Isopentane is a flammable,
but nontoxic, petroleum hydrocarbon that vaporizes at relatively low temperatures under mosi
atmospheric conditions. The isopentane is circulated through the QEC unit. Heat from the
geothermal fluid would be transferred via heat exchangers 1o vaporize the isopentane in a two-
level series of preheaters and vaporizers. The vaporized isopentane would be directed through
turbines which rotate generztors converting mechanical energy into electricity.

On the backside of the turbine-generators the isopentane vapor would be cooled and condensed
back to liquid form in water-cooled condensers. The liquid isopentane would then be returned 1o
a storage tank where it would be cycled back to the OEC units again for reuse. The spent
geothermal fluid would be transported on the surface via pipelines 1o injection wells in the well
field where it would be pumped back into the subsurface geothermal reservoir.

The generated electricity would be transformed into line volitage and delivered via an
interconnection transmission line 1o a local utility power grid for distribution. ORNI 19, LLC is
negotiating a power purchase agreement (PPA) for sale of the energy generated by the project
with a major California utility.

The vaporized isopentane motive fluid from the level | and level 2 vaporizers would tum the
level | and level 2 turbines which 1ogether wurn a common generator that produces the electricity
that is delivered to the subsiation where it is delivered 10 the iransmission lines. The vaporized
isopentane is then condensed in a shell and tube condenser and returned 1o the preheaters and
vaporizers to repeal the cycle. The isopentane motive fluid is therefore also circulated within a
closed-loop system, with no significam, routine release or discharge of isopentane.
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The isopentane motive fluid system includes the isopentane side of the OEC Units, two (2)
11,880-gallon isopentane pressure vessels, and an OEC vapor recovery unit (VRU) on each OEC
condenser. A vapor recovery unit would be used during major maintenance activities on any of
the OEC Units.

Each OEC Unit contains approximately 23,000 gallons of isopentane (in the vaporizers,
preheaters, condensers and piping). In each OEC, the motive fluid system is designed as a
closed-loop, although there would be minor fugitive leaks from the valves, connections, seals,
and tubes. Isopentane from these leaks would be released to the atmosphere or would leak into
the geothermal or circulating cooling water lines. Operators would frequently inspect the OEC
Units leaks and visual signs of fugitive emissions. Isopentane leak detectors are utilized
throughout the facility and continuously monitored.

Any noncondensible gases in the air or water which may leak into the isopentane system would
eventually collect in the OEC condenser and reduce the efficiency of the OEC Unit. In order to
remove these noncondensible gases, each OEC condenser would have a small (~0.106 scf/hr)
OEC VRU. Each OEC VRU would consist of two chambers and a set of isolation valves.
Operation of each OEC VRU would be controlied by the power piant computer control system,
which would start the OEC VRU noncondensible gas “purge” sequence whenever the efficiency
of the OEC Unit fell below a set point. During “purging,” nearly all of the isopentane vapors in
the OEC VRU would be compressed into liquid isopentane and retumed to the OEC Unit, while
the noncondensible gases, together with some small quantity of isopentane vapors, are
discharged to the atmosphere.

Some major maintenance activities require that at least a portion of an QEC Unit be cleared of
isopentane motive fluid liquid and vapors prior to performing the maintenance activities. To
control and minimize isopentane emissions during these maintenance aclivities, the liquid
isopentane is drained from the section of the OEC Unit (preheater, vaporizer or condenser) to be
maintained or repaired and transferred to another portion of the OEC Unit, the isopentane storage
tank, or another OEC Unit. A vacuum pump would then be used to evacuate and compress most
of the remaining isopentane vapors, returning the isopentane liquid to the OEC Unit. Those
isopentane vapors which do not condense would be released through the isopentane vapor
recovery unit, which would adsorb nearly all of the remaining isopentane vapors.

To reduce the risk of fire, isopentane vapor and flame detectors connected to the power plant
computer control system are placed at strategic locations around the OEC Units to quickly alent
the plant operators to any such hazardous situations. The fire protection system would include an
approximately 2,500-gpm diesel firewater pump. Water nozzles/monitors would be placed at the
power plant site 10 be used 1o minimize the risk of a fire spreading should one start within the
power plant. A Risk Management Plan would be prepared for this facility for isopentane.

4.3 Noncondensible Gas and Regenerative Thermal Oxidizer/Gas Scrubber

NCGs are naturally occurring gases in the geothermal fluid that are not easily condensed by
cooling. They are predominantly (99.9%) made up of nitrogen, carbon dioxide and methane. The
NCG separated from the geothermal production fluid would be compressed and injected back
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into the geothermal reservoir with the spent geothermal fluid. Under very high NCG content in
the geothermal production fluid conditions, some of the NCG may be ireated in a regenerative
thermal. oxidizer (RTO) and gas scrubber sysiem to remove air pollutants from the NCG before
venting the scrubbed NCG to the atmosphere.

Each of the production wells would deliver geothermal fluid to the power plant through
production pipelines. The geothermal fluids would first flow from the production wells through
closed, high-pressure well pad separators which would separate most of the geothermal
noncondensible gases from the geothermal brine. If the quantity of geothermal noncondensible
gases in the geothermal fluid is less than the high end of the possible range, ail of these separated
geothermal noncondensible gases would flow through other dedicated pipelines to the power
piant site, 10 be dissolved or entrained in the geothermal brine as it is injected into the geothermal
fluid injection wells. Small quantities of these separated geothermal noncondensible gases would
be discharged to the atmosphere along the dedicated pipelines as condensate, created as the gases
cool, is drained from the pipeline.

However, if the quantity of geothermal noncondensible gases in the geothermal fluid is at the
high end of the possible range, up to twenty-five percent of these separated geothermal
noncondensible gases would flow through other dedicated pipelines to the RTO unit/caustic
scrubber system located at the power plant site. The remaining seventy-five percent of the
separated geothermal noncondensible gases would flow through the dedicated pipelines to be
dissolved or entrained in the geothermal brine as it is injected into the geothermal fluid injection
wells. As described above, small quantities of these separated geothermal noncondensible gases
would be discharged to the atmosphere along the dedicated pipelines as condensate created as the
gases cool is drained from the pipeline.

Up 1o twenty-five percent of the geothermal noncondensible gases separated at each of the well
pads would be delivered through dedicated noncondensible gas pipelines to the RTO unit/caustic
scrubber system located at the power plant site. The proposed RTO unit would receive the
noncondensible gases from the noncondensible gas pipelines. These gases are expected to
contain sufficient hydrocarbons and oxygen (with supplemental air and a small amount of
propane) to support complete combustion. Propane would also be used to pre-heat the RTO unit
during cold start-ups.

The RTO unit would oxidize the hydrocarbons in the NCGs and supplemental propane to carbon
dioxide and water vapor in an exothermic process.

The RTO unit would initially combust, and then abate, at least 97 percent of the benzene,
methane and other hydrocarbons in the NCGs it receives. It is considered Best Available Control
Technology (BACT) for the abatement of hydrocarbons and volatile organic gases in a wide
variety of applications. The RTO unit would also oxidize at least 97 percent of the hydrogen
sulfide in the NCGs delivered to the RTO unit. The oxidation of hydrogen sulfide in the RTO
unit would produce sulfur dioxide (SO2) and water vapor. The resulting SO2 emissions would be
controlled by the caustic scrubber.
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The low temperature combustion in the RTO unit is flameless and, thus, would not create
appreciable nitrogen oxides (NOX) from the oxidation of atmospheric nitrogen.

The proposed caustic scrubber would receive the carbon dioxide, water vapor, sulfur dioxide,
nitrogen oxides and other gases produced from the oxidation process in the RTO unit (as well as
the gases passing through the RTO unit unoxidized). Before entering the caustic scrubber, the hot
gases would be cooled through a direct contact quenching process. The quenched gases would
then proceed 1o the caustic scrubber, where they would be subjected to counter-flows of caustic
absorbate (waler and sodium hydroxide). The caustic absorbate reacts with the sulfur oxides in
the quenched gases to produce sodium sulfates and sulfites, both water-soluble compounds that
are dissolved in the caustic scrubber water and piped to a storage sump at the bottom of the
scrubber. The remaining gases from the RTO unit are vented ow the top of the caustic scrubber
through a 30-foot tall siack. The small quantity of spent absorbate would be drained from the
storage sump and piped to one of the cooling towers. Fresh absorbate would be added as needed
to make up for the loss of exhausted absorbate. The caustic scrubber would remove at least 97.5
percent of the sulfur oxides in the gases it receives. It is considered Best Available Control
Technology (BACT) for the controt of sulfur dioxide.

A control panel with a programmable logic controller would be used to provide monitoring and
control of the RTO unit/causuc scrubber system. RTO unit/caustic scrubber system scheduled
maintenance would be coordinated with the maintenance schedule for the East Brawley power
plant. The RTO unit/caustic scrubber sysiem would operate at least 95.9 percent of the hours the
power plant is operating (equivalent to operating 8,400 hours per year if the power plant operates
8,760 hours per year). When the RTO unit/caustic scrubber system is undergoing unscheduled
maintenance or otherwise not operating, the geothermal NCGs would bypass the RTO
unil/caustic scrubher system and would be delivered to the cooling towers for release to the
atmosphere unabated.

4.4 Cooling Water System

The cooling water system would consist of cooling towers using standard wet cooling tower
technology. Cooling water would be used to cool the motive fluid in the condensers and would
cycle back to a cooling tower where the water would be cooled, stored and made available for
reuse as Syslem process water.

A simplistic diagram of the geothermal system processes minus the NCG and air emission
abatement system is schematically represented in Figure 4.

The isopentane vapor condensate is cooled by water circulating from the cooling tower through
the condensers. Evaporative cooling in the cooling tower cools the circulating water. A small
portion of the circulating water would be injecied into the geothermal reservoir via dedicated
cooling tower blowdown wells adjacent to the power piant site. The cooling tower blowdown

removes the dissolved solids from the water that are concentrated as the water is cycled or reused
in the cooling tower.
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4.5 Water Conservation and Water Supply

4.5.1 Estimate of Quantity of Make-Up Water

The cooling towers would circulate an average of approximately 195,000 gallons per minute
(gpm) total of cooling water to the OEC Units. An average of approximately 2,600 gpm of
circulating cooling water would be evaporated from both cooling towers, and both would also
blowdown (discharge) an average of approximately 800 gpm. To maintain water balance, the
cooling towers would require an average of approximately 3,400 gpm or 5,500 acre-feet per year
(total) of cooling tower makeup water.

Binary power plants such as the one proposed are closed loop systems such that geothermal brine
produced from the geothermal reservoir is injected in whole back into the geothermal reservoir.
Therefore, only a brackish water supply is needed for the cooling system. This is different from a
geothermal flash plant where the condensed geothermal steam is used for the cooling water.
Flash planis are used on higher temperature geothermal resources than is the case with the East
Brawley resource.

Sodium hypochlorite (bleach) would be used for bacterial control in the towers as well as other
chemicals for pH control and corrosion inhibition.

4.5.2 Water Saved by Conservation Measures

The estimated amount of water required for the East Brawley power plant is about 5,500 acre-
feet. This is 27% proportionally less than that initially requested for Ormat’'s nearby North
Brawley power plant and 2 9% further reduction from North Brawley's final design quantity.
This is the result of plant design and water optimization changes that were also implemented for
the East Brawiey power plant, thus a decreased amount than originally stated in the East Brawley
CUP application.

The East Brawley Project area occupies approximately 100 acres so the water required for this
project equates to about 67 acre-feet/acre. By comparison, farmland consumes about 5.5 acre-
feet/acre. However, the project would supply electricity to 50,000 people, or about the entire
population of Brawley, and would generate revenue of $6,500/acre-foot of water compared to
$164/ac-ft for alfalfa based on data from the Summit Blue Consulting, LLC Renewable Energy
Feasibility Study prepared for Imperial County in 2008.

4.5.3 Water Supply from lID

Ormat plans 1o obtain its water for cooling tower make-up from the Imperial lrrigation District
(IID). Therefore, water losses (via evaporation and blowdown) from the cooling tower would be
made up by imrigation water obtained under contract from the [ID. Although the Best Canal is
closest to the power plant, IID has indicated it does not have the capacity to deliver the water
from this canal due 10 changes in that canal south of the City of Brawley. Makeup water would
be obtained from IID Gate 131 on the Rockwood Canal located about one-half mile east of the
power plant site, The water from the Rockwood Canal would be gravity fed or pumped in a 10-
24 inch pipeline that would be either underground or put within the Livesley Drain that runs east
10 west between the canal and the power plant (Figure 3).
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The project’s water consumption would be met by the 11D through their current resources,
transfers from other sources or would be offset through water conservation projects identified
and approved by IID. Water taken from lID would be subject to the approved Equitable
Distribution program during years of water supply demand imbalances, The 1ID is currently
developing an Integrated Water Resources Management Plan to address the water supplies for
new non-agricultural projects. In the immediate term the 11D has completed an Jnterim Warer
Supply Policy for New Non-Agricultural Projects (11D 2009) which was recently approved by the
11D Board of Directors approval. The 11D is expected to execute the pending contract agreement
with Ormat for Project water supply upon approval of the interim policy,

4.5.4 Water Supply Alternative: From City of Brawley Wastewater Treatment Plant

As described above, Ormat plans to obtain its water for cooling tower make-up from LID.
However, as an altemmative and/or supplemental source of water supply, Ormat is currently
working with the City of Brawley to obtain treated, or recycled, water from their wastewater
treatment plant located immediately west of the power plant site (Figure 2). Ormat and the City
of Brawley have entered into a Memorandum of Understanding 1o facilitate exclusive
negotiations for the reclaimed wastewater which includes the construction of a tertiary system to
the City's secondary system which is currently being upgraded by the City. The additional
agreements include an operations and maintenance (O&M) agreement for operation of the
tertiary facility. The City would ultimately own and operate the tertiary facility when it is
completed.

This source of water would not be available until 2013 when the tertiary treatment plant would
be expected 1o be completed. Therefore, in the interim period, water from the 11D and/or other
alternative sourccs (as describcd below) would still be needed for the project.

Under this alternative, the City would deliver reclaimed water to the East Brawley Project which
is approximately Y%4-mile east of the treaiment plant adjacent 1o the New River where it currently
discharges treated wastewater under an NPDES permit. The City currently generates
approximately 4,400 acre-feet (3.9 mgd) of wastewater per year. As stated above, the estimate
of the water requirement for the East Brawley Power Plant would be 5,500 acre-feet per year.
Assuming that the effluent from the WWTP will average 4,400 acre-feet a year, ORNI 19, LLP
would be capable of utilizing all (100 percent) of the recycled water for cooling water makeup.
However, as noted below, an additional source of water would be required during the hot
summer months.

As noted. the new tertiary treatment facility is currently scheduled to be operational in early
2013. Thus ial lis S e
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This treatmem plant utilizes a lagoon system 1o treat 3.9 mgd of domestic sewage (2008 average
daily flow). The City of Brawley is curremly upgrading the existing WWTP 1o increase its
average daily flow capacity 10 5.9 mgd, and 10 meet more siringent NPDES permit requirements
for ammonia removal. Construciion of the plant upgrade is expecied to being in early 2010 and
be completed by late 2012. Although the upgraded and expanded plam will produce a higher
quality secondary effluent, this effluem will not be of the quality required 10 meet the California
Title 22 criteria for direct use of recycled water in open recirculating cooling water systems.
Additional tertiary treaiment facilities will be required in order 10 meet these requirements, as
well as water quality requirements specific 10 cooling water sysiem operation.

Water Supply Objectives from Brawley WWTP

Ormat's objective is to meet 100 percent of the make-up water demand for the cooling towers at
the proposed East Brawley power plant with reclaimed water. As noted above, engineering
estimates are that for a 50 MW plant, the make-up requirememt wouid be up 1o 5,500 acre-feer
per year, which means that Ormai will use 100 percent of the recycled water from the WWTP
and will need an additional water supply. Additional water sources are described in Section
4.5.5 below.

Tertiary Treatmem Obiectives
Tertiary treatment consisting of coagulation, filration and disinfection will be required 10 meet

or exceed the performance objeciives of the California Recycled Water Criteria (Disinfecied
Tertiary Title 22 Recycled Water; California Code of Regulations (CCR), Title 22) for direct use
in open recircutaling cooling water systems. This level of treatment will produce effluent that is
low in wrbidity, BOD, and microorganisms. Tiile-22 disinfected iertiary recycled water means a
fillered and subsequenily disinfecied wastewater thai meets the following criteria from the
CDPH Purple Book Update. The requirements for filtered wasiewater are at 22 CCR 60301.320,
and the disinfeciion requiremens at 22 CCR 60301.230.

Tertiary Treaiment Processes
Secondary treatment involves oxidation and clarification, which are atready provided by existing

plant. In order 1o provide tentiary treatmment, three compenents are traditionally necessary
according 10 22 CCR. These processes include flocculation, filtration and disinfection. The
tertiary system will be based on either the addition of flocculation 1anks and filtration sysiems, or
the use of membrane bioreactors, and upgrading the disinfeciion process in order to assure
meeting the applicable requirements. As staied above, a conceptual plan for the project is
currently underway but not yet finalized. Per an internal draft of the concepiual plan, possible
treatment methods to be included in the tertiary treatment plant include the following:

*  Pretreatment
- May include some form of phosphate reduction/removal, including chemical

precipitation with lime, alum, polyaluminum chloride, or femic chloride - if
phosphate reduction is not low enough from the City's upgraded secondary treaiment
system. Minimum phosphate levels are required 1o protect the cooling tower system
from corrosion.
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- Solids Processing, which would include puimping coagulated, setled solidsfsludge
from the sedimentation hasins into a 100,000 galion concrete storage somp, and from
there the solids would be pumped to solids processing. The options for solids
processing include recycling tertiury solids to WWTP (pumping the solids to the
WWTP's activated slodge thickeners, or centifuges). pumping the solids to the
WWTP lagoons. or dewatering the solids with new centrifuges.

Filation. The following three alternatives for filtration/removal of suspended organic

and morganie solids from witer have been considered:

- Mali-media {such us vse ol sifica sand, crushed anthracite coud. and gamet or
ilmenite, alone or in dual and triple combinations) filiers (gravity fillers and pressure
Hlters?

- Cloth disk media filters (use of a cleth membrane as the flier medivm)

- Immersed membrane filiers {including use of micro-tiltration (MF) andfor uitra-
filtration (UF) membranes)

Disinfection: The tertiary treated water must be disinfected in otder (o meet the Title 22

criteria for recycled waler uge within open recirculating cooling water sysiems. In

addition. disinfection of water controls biological activities in the cooling water systems

as part of the chemical weatment program. Disinfection options include the following:

- Ultraviolet fight (UV) disinfection (cither by using the WWTP’s new UV system or 4
new sysiemj

- Chiorinmion disinfection, vsing cither by dissolving chlovine gas in water or by
adding hypochlorite sults or solution. all of which lead 1o the formaton of
hypochlorous acid (HOCL).

Waler Siorage
The effluent from the tertiary treatment system will be directed ta a storage unit before it is
conveyved to the East Brawley plant. Three options are being considered:

*

Conversion of the current Lagoon #4 af the WWTP o a storage pond. This pond can
store about 5 million gutlons of water {currently preferred opiton)

Construction of a water storage tank, abowt 3 million gallons, to be located on the
property of the Brawley WWTP

Construction of 2 water storage tank. about 5 million gallons, to be located on Qrmut’s
East Brawley power plant property, immediately adjacent o the WWTP

Convevanee/Pipeline

The City of Brawley WWTP is within ¥ mile of the East Brawley Power Plant, making
conveyance of swater relatively simple.  The water would be conveved via a pipeline.
approximately 2.000 feet in length from the WWTP 10 the to East Brawley cooling towers. The
pipe would be manufactured from HDPE, and would be abowt 20 inch diameter. It would be
buried about three (3) feet below ground. except being deeper below the railroad bed. The
pipeline route is shown on Figure 8. The only property other than the City’s and Ormat's would
be the raitroad. of which Ormat would obtain permits to place the pipe under the railroad right of

way.
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Need for Additional Water Supply During Summer Heat Conditions

After 2013 when the tertiary ireatmment system would be complete. Ormat’s engineering
calculations show that during summer heat conditions. the water from the WWTP may not be
enough in itself for cooling tower make-up and additional water may be required from another
source. ltis estimated that on average the additional amount of water that will be required would
be approximately 700 gpm (1.100 acre-fi/yr). The possible sources of additional water are
described below.

1.

[

Future Growth of Brawley. With estimaied growth rates of the City of Brawley. there
should be year-round adequate supply of water from the WWTP in about 10 years. Afier
this. Ormat would not need any additional water source.

Water Supply from IID: In the even that Ormat relies entirely on WWTP recycled water.
a smaller water contract with the 11D will be considered for the secondary water source,
This is the primary option until Ormat can obtain enough water from WWTP after further
growth of Brawley. As described above. water will be obtained from 1ID Gate 131 on the
Rockwood Canal and piped to the plant. If canal water is used. 1.100 acre-ft a year
would be required to suppiement the amount from the WWTP.

Use of Blowdown Water: Treatment of the cooling tower blowdown water (from both
this plant and possibly North Brawley plant) is being investigated so that the water can be
reused in the cooling 1ower instead of injected into the geothermal reservoir.

Water from Shallow Groundwater Wells: Using "ground water”, as a back-up waler
source during peak periods. The groundwater wouid need to be treated. either with
reverse 0smosis membranes or with a nano-filtration membrane. This is a desirable water
source as il i{s currently not used and unusable for most other applications (the toial
dissolved solids is too high for use in agriculiure), and the only impact we can see
brought up as an issue being subsidence, bul mitigation measures will be incorporated
into the project for this (as described below).

Description of Possible Groundwater System: As a backup water source during peak

periods. it is estimated that there would be about iwo groundwater wells that will be
drilled and used to supply this water. with each well will being about 400-700 feet in
depth. The wells would be approximately 24 inches in diameter at the 1op and telescope
with depth. Each well pad will be up to 5 x 6 feet (30 ft’2). The total production
capacity of the wells will be up 10 about 1.500 gpm if used only as a backup source. In
order 10 pump the water from the wells, on each well a centrifugal vertical production
pump will be insialled. The water will be pumped through carbon steel pipes 10 a waler
desalination system for purification for use in the cooling tower. The sysiem would be
based on sall rejection membranes (nanofiltration and reverse osmosis). The water
desalination system will be installed in a 40 foot shipping container adjacent 1o the
cooling tower.

The system would be comprised of various components including a sand separator.
chemical dosing system (anti-scalant and acid), a series of micron filters and membranes,
two booster pumps. and a control system (PLC controtled). The desalination sysiem is
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expected to have 40% to 60% recovery ratio (40%-60% of the feed will be purified and
used as cooling water makeup). The waler desalination system will have two streams
coming out of it: Permeate and Concentrate. The permeate will be used for cooling tower
makeup. Because this water will be so clean. it is expected that 5-10 cycles of
concentration in the cooling lower wiil be achteved with this water source. The
concentrate will be injected into the geothermal reservoir logether with the cooling tower
blowdown.

Mitigation Measure Incorporated into Project for Subsidence from Use of Groundwater:

The following measures are incorporated into the project to monitor and mitigate for
subsidence:

* Adequate subsidence network benchmarks will be placed around the plant site
and tied to the County first order network and will be surveyed annually to detect
the occurrence of substdence. This data will be promptly submitted to the
Imperial County Department of Public Works (ICPWD). The benchmarks would
be installed to conform to County standards. Surveying would be performed to
National Geodetic Survey (NGS) standards. The North Brawley | project has
received approval for the program for the North Brawley Geothermal Overlay
Zone which also covers the East Brawley project area.

* Mitigation measures such as increased injection rates. deeper injection wells
and/or curtailed production operatlons are initiated subject to Division approval if
a recognizable subsidence bowl forms in the project vicinity. or if unusual aquifer
or injection interval pressure changes are observed.

4.5.5 Potential Impacts from Water Usage

Impacts 1o Water Supply/Utilitics/Water Service Svstems: Development Design Engineering
(DDE) of El Centro prepared a SB610 Water Supply Assessment (WSA) of the proposed project
(DDE, 2009). This study was intended for use by the County of Imperial in its evaluation of
waler supplies for existing and future land uses. The evaluation examined water availability.
expecled demands of the project. and reasonably foreseeable planned future water demands to be
served by 1ID. DDE. worked extensively over 9 months in close consultation with 11D to gather
and conftrm the accuracy of the data and information presented in the WSA. 1ID water staff
provided signiftcant input to the document and deemed it acceptable before it was submitted 1o
County Planning. A summary of the repont is provided below.

The Water Supply Assessment has determined that 1ID’s water supply is sufficient to meet
project needs. Water supplies for the Imperial Unit are anticipated to satisfy projected water
demands for 20-years given IID's existing agricultural. municipal and industrial uses. water
conservation and transfer requirements, rules and regulations. and operational policies. Particular
operational policies are the draft Interim Water Supply Policy (IWSP), and the in-process
Integrated Water Resources Management Plan (IWRMP),

The WSA stated that waler supplies for the Imperial Unit are sufficient to satisfy walef demands

of 1ID's current agricultural. municipal and industrial uses. water conservation, and transfer
requirements for the term of the QSA. Given IID's rules and regulations. operational policies.
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waler supply for new uses in the Imperial Unit are anticipated to satisfy water demands for the
20-year projection of this WSA. In particular, the draft IWSP and the in process IWRMP provide
that 25,000 acre-feet will be made available in the near-term and an expected 50,000 acre-feet in
the long-term for new municipal, commercial and industrial uses.

The area that would be taken out of agricultural production as a result of the EBGDP is estimated
o use 99| acre-feet per year as farmland which uses a consumption rate of 5.25 acre-feet per
acre annually. Based on the history of water delivered 10 the same area by IID from 1998 to
2007, on average the project site has received 912 acre-feet per year. A change in land use from
agricultural 1o industrial for the area that would be taken out of agricultural production as a result
of the EBGDP results in an annual consumption of 5,500 acre-feet per year. This is an increase
of 455.00 +/- and 503.07 +/- percent when compared 10 the annual water usage for the area that
would be taken out of agricultural production as a result of the EBGDP based on a consumption
rate of 5.25 acre-feet per acre per year, and the average of IID’s {0-yeuar annual delivery history
for the same area respectively.

In addition to the WSA, it is important 10 point out that the IID has approved and allocated the
use of 25,000 acre-feet per year for non-agriculural/industrial uses through its “Interim Water
Supply Policy for Non-Agricultural Projects” (dated 9-29-09). The approved 25,000 afy for
potential non-agricultural projects within the I[ID’s water service area far exceeds the combined
water needs of all of the non-agricultural projects currently proposed. As such, sufficient water
resources should be available for each of the projects. Additionally, as described above, Ormat
has received a signed MOU with the City of Brawley to construct facilities designed to supply
waler to this geothermal project.

Impacts 1o Biological Resources: Prior to the County’s preparation of the Initial Study for the
East Brawley project, Development Destgn Engineering (DDE) of E! Centro, prepared a study of
the impacts of the project 1o the D drains and the Salton Sea. DDE’s analysis of the impacts 1o
the IID drains and the Salton Sea ecosystem concluded that the impacis would be less than
significant. This is supported by the information we present below and by the simple inference
that because DDE’s evaluation clearly concluded that the proposed project would have a
negligible or less-than-significant impact to the water supply to the Salton Sea, it can be inferred
or implied that the impacts to biological resources as a result of this insignificant reduction in
water would also be insignificant.

Potential Impact to {ID Drains & Salion Sea: Development, Design & Engineering (DDE)

prepared an evaluation of the impacts of the proposed project 1o IID Drains & Salton Sea, dated
December 3, 2009. As summarized in this repor, the proposed water use for the facility is 5,500
acre-feet / year. This is the approximate amount of water needed 10 irrigate 1,048 +/- acres of
agricultural land in Imperial Valley based on the assumption that an average acre of agricultural
land uses 5.25 acre-feet per year, which is the 2009 apportionment for water users that have
eligible farmable cropland. After analyzing the impacts of the project to IID drains and the
Salton Sea, DDE determined that any potential impacts are negligible, or less than significant,
for the following reasons:
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¢ The agricultural equivalent of land that correlates with CRMAT'S proposed water use
equates to approximately 0.23% of 11D’s irrigated acreage. an insignificant amount,

+ Approximately 13% of the total imrigated acreage within the Imperial Unit is irrigated at
least twice. which conveys additional water to 1ID drains and the Salton Sea. When
compared to this additional drainage water. the proposed project’s reduction to drainage
water is insignificant.

s Assuming the total average irrigated acreage of the lmperial Unit uses 5.25 acre-feet per
acre per year. ORMAT proposes to use approximately 0.2% of all water used for
agriculture in the Imperial Unit. an insignificant amount.

» The proposed project’s reduction in drainage water is approximately 0.12% of the total
outflow of the Salton Sea through evaporation. an insignificant amount.

¢ The proposed project’s loss of drainage water is approximately 0.2% of the amount of
drainage water generated from Imperial Unit's total average irrigated area. an
insignificant amount.

Cumulative Impacts from Use of Water: In response to the report described above, IID inquired
about an assessment of cumulative impacts considering other industrial facilities whose water

use {or potential water use) would reduce the inflow conveyed to 11D drains and subsequently.
the Salton Sea. Following is a cumulative impact analysis on inflow to 11D Drains and the Salton
Sea. prepared in concert between Ormat. DDE. and Barrett's Biological Services.

The geothermal projects for which water applications have been submitted to 11D and/or where
CUP applications have been submitted to Imperial County for new industrial projects total
approximately 8700 ac-ft. These inciude:

e East Brawley at 5500 ac-ft.

¢ Approximately 800 ac-ft for CHAR"s Hudson Ranch 1 project. and

¢ Approximately 2400 ac-ft for CalEnergy’s Black Rock projects at 800 ac-ft each.

This total combined amount of water from these projects is approximately 1/3 of the 25.000 ac-ft
allocated by 11D for industrial use under the IWSP for non-agriculture projects. Using the same
calculations as those previously done for East Brawley. 8700 ac-ft calculates to 2523 ac-ft less to
the drains (8700 * 29% (% of water to tile/drains) which is less than 0.2% of the water
evaporated from the Salton Sea. Thus. this cumulative loss of water to the drains and ultimately
from proposed projects is also insignificant. Additionally. no one drain will be impacted more
than another. As a side note. rather than an adverse cumulative impact. there is actually a
positive cumulative impact from these projects. in that this water reduces the amount of salt
going to the sea by 8.700 tons.




N’ —

East Brawley Geothermal Development Project
Updated Project Description

and that may have pupfish present). Also the assessment lacked proper location of facility:
making it difficult to evaluate any other wildlife species issues. such as Yuma Clapper Rail.”
Following is information to respond to this comment. again. prepared in concert between Ormat.
DDE. and Barrett's Biological Services.

There are no drains near the proposed East Brawley power plant site that drain directly to the
Salion Sea. Biological surveys completed in the area for the East Brawley project found no pup
fish or Yuma Clapper Rail habitat. The project site is only 32.75 acres which will equal (32.75 x
5.25 = 172 ac-fi x 29%) 50 ac-fi of water less 1o the Livesley Drain which is adjacent to the
property. The 5500 ac-fi needed for this project and the loss of 1595 ac-ft to the drains that
results would not come from that specific area but generically from the entire 11D system. Taking
“away” 5500 acre-feet of water from agriculture. which is what is implied. would be spread
across the 11D’s district. not in the project area. Thus, 5500 ac-ft x 29% = 1595 ac-ft less to
drains across the county. If the same assumption is used for 8700 ac-ft, (8700 ac-fi/2.730.000),
0.32% less water goes to the drains from these proposed industrial projects. This is an
insignificant cumulative loss which also would not affect vegetation and/or wildlife found in the
drains and/or the Salton Sea.

Review of 1ID's draft Integrated Water Resources Management Plan (IWRMP aka IRP) and
Interim Water Supply Policv (IWSP) for Non-Agricultural Projects. Ormat has reviewed the

IWRMP, participated in 11D meetings and submitted extensive comments. The document
contains much incorrect data about existing geothermal projects in the valley in addition to
cooling technologies that are not viable in this meteorological environmental. We have submitted
similar comments to the California Energy Commission. The use of geothermal sleam
condensate for cooling water. which is source of water for flash plants. causes depletion of the
geothermal resource. subsidence. and release of the noncondensible gases from the geothermal
fluid and produces geothermal scales that may be hazardous. Whereas. the Ormat binary process
which requires “‘raw” water eliminates these negative environmental impacts. This is viewed as
that the Ormat binary process is a much cleaner and environmentally sound method over steam
and flash type plants. and certainly an environmental improvement over coal and gas power
plants.

Review and Compliance wi e W onservation and Transfer Project Draft Habitat
Conservation Plan (HCP): Ormat and its team of consultants reviewed these documents. As

shown in the calculations above. the proposed amount of water is insignificant to biological
resources and. thus. will not impact either individually or cumulatively the requirements of the
11D Water Conservation and Transfer Project draft HCP. In addition, pending the City of
Brawley's completion of upgrades to the treatment plant currently scheduled for 2012. tertiary
treated water is planned to replace 11D’s pending water contract. Therefore. this is a temporary
use of canal water from 11D. about 2-5 years.
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5.0 DESCRIPTION OF WELLFIELD, DRILLING, TESTING,
PRODUCTION, INJECTION

5.1 Geothermal Wellfield (Revised)

The Brawley geothermal wellfield is laid oul in a grid pattern over cultivated fields in the project
area. The grid pattern is generally aligned along field roads located adjacent to existing irrigation
channels or drains.

A description of the revised/updated well field was included in an amendment o the East
Brawley CUP application submitted to the County in March 2009. This information is provided
below. A copy of the latest wellfield map is provided in Figure 3.

The well field was revised in March 2009 to reflect addition land that has been leased and the
results of the exploration well drilling to date. The total well count has also dropped from 60 to
about 34. It will still be split about equal between production and injection wells. The New
River pipeline crossing is also reflected on the revised map. The amount of pipeline in the well
field will be reduced as a result of less wells and a consolidated well field. Several of the well
pads on the south end of the field will be best accessed from Shank Road.

Ormal has oblained an easement from the Imperial Irrigation District (IID) for the transmission
line routing along Ward Road to the west of the proposed plant location. They own parcel
number 037-160-51-01, a 5.78 acre parcel between the railroad and the Veysey parcel.

Ormat was selected by the City of Brawley 1o negotiate exclusively for the water from their
Waste Waler Treatment Piant. Ormat proposes to build the upgrades needed to bring the facility
lo tertiary treatment and then give the facility to the City and pay for the water via an operations
and maintenance agreement. The City will be the CEQA lead agency for this project. The
treatment plant will generate enough waler for the East Brawley power plant such that canal
waler from the IID will only need to be a backup once the facility is built. Ormat is requesting
that the County and the City work together under a Memorandum of Understanding to prepare a
single CEQA document that salisfies both the Cily and the County because the issues brought up
in the EEC hearing would be the same - impacts (o water and ecosysiems of the IID drains and
Salton Sea.

This realignment of the well field will have less impact than the project as originally proposed as
it is smaller. Biological and cultural resource surveys will be performed to duplicate those
already compleled on the other areas of the project.

Access 10 the well pads and pipelines would be from Andre, Best, Baum (not a County road),
Groshen, Kershaw, Rutherford, Ward, and Wills Roads. Additionally, farm roads and IID roads
(with permission) may be used for access. Encroachment permits for ingress/egress and
irrigation canal and drain crossings would be oblained from the Imperial County Public Works
Department and IID as applicable. With the exception of two well sites (14-15 and 15-15), all of
the proposed well sites are located east of the New River. Access (o farmland would be
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coordinated with the landowners to minimize impacts to the farming operations. The well pads
and pipelines would be along the edges of the fields. New access roads would be constructed or
improved only as needed 1o safely accommodate traffic required for well pad construction, well
drilling, and well and road maintenance. Road widths to well pads would typically be no less
than ten feet wide.

5.2 Well Drilling

Geothermal well drilling would be conducted from constructed well pads approximately 316 feet
by 356 fect (about 2 acres). A well pad sump/containment basin (nominally 75 feet x 260 feet x 7
feet deep) would be constructed on each well pad to contain drilling mud and rock cuttings from
the drilling operations (Figure 6). A Stormwater Pollution Prevention Plan (SWPPP) has been
prepared for the geothermal well field and is amended for the construction of each new well pad
1o prevent stormwater discharges from the well pads during site construction.

Standard geothermal well drilling equipment and well drilling operations would be implemented
for the project. The wells would be drilled using a large rotary drilling rig whose diesel engines
are permitted under the California Air Resources Board (CARB) Portable Engine Registration
Program (PERP). The wells wouid be drilled with water-based mud to circulate the drill cuttings
1o the surface. During drilling, the top of the drill ng derrick would be as much as 175 feet
above the ground surface, and the rig floor could be 20 to 30 feet above the ground surface. The
lypical drill rig and associated support equipment (rig floor and stands; draw works; derrick; dnll
pipe; trailers; mud, fuel and water tanks; diesel generators; air compressors; etc.) would be
brought to the prepared site on approximately 40 or more large tractor-trailer trucks. The
placement of this equipment within each prepared site would depend on rig-specific
requirements and site-specific conditions.

The well bore would be drilled using non-toxic, lemperature stable gel-based drilling mud or gel
and polymer drilling fluid to circulate the rock cuttings to the surface where they are removed
from the drilling mud. The mud is then recirculated. Rock cuttings would be captured in the
containment basin. Additives would be added to the drilling mud as needed to prevent corrosion,
increase mud weight, and prevent mud loss. The inside diameter of the wells would be
approximately 30 inches at the top and would telescope with depth. The typical design depth of
both the production and injection wells is projected 1o be about 4,500 feet. Each geothermal well
would be drilled and cased to the design depth or the depth selected by the project geologist. The
final determination of well depth and well completion would be based on geological and
reservoir information obtained as wells are dnlled.

The California Division of Oil, Gas and Geothermal Resources (CDOGGR) regulates geothermal
well drilling operations on private lands in California. CDOGGR approves the drilling program
for each well including the blow oul prevention equipment (BOPE) to ensure the drilling
operations are safe, protect the community, and protect land and water resources. Drilling
operations would take place for 24 hours per day, 7 days per week. Each geothermal well would
take approximately 30 days to complete.
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5.3 Well Testing

Wells would be tested while the drill rig is still over the well. The residual drilling mud and
cuttings would be flowed from the well bore and discharged into the drilling sump. This cleanout
flow test may be followed by one or more short-term flow tests. each lasting from several hours
to a day and aiso conducted while the drill rig is over the well. These lesis typically consist of
producing the geothermal well into portable steel tanks brought onto the well site while
monitoring geothermal fluid temperatures. pressures. flow rates. chemistry and other parameters.
Steam from the geothermal fluid would be allowed to discharge 1o the atmosphere. Produced
fluid from the short-term flow test would be pumped back into the well.

An injectivity test could also be conducted by injecting the produced geothermal fluid from the
steel tanks back into the well and the geothermal reservoir. The drill rig would likely be moved
from the well site following completion of these short-term tesi(s). Following the short-term test.
alt equipment would be removed and the well shut in. Temperature profiles of the wellbore
would be measured during the shut in period.

After the rig has moved. a longer-term test could be conducted using a test facility consisting of
approximately ten. 21,000-gallon steel tanks. injection pumps. coil tubing. nitrogen pumps.
filtration units, flow meters. recorders. and sampling apparatus. This test could last for 30 days.
Steam from the geothermal fluid would typically be allowed 10 discharge to the atmosphere. The
remaining water would be injected back into either the well from which it was produced or into a
second well via temporary pipeline routed along the well site access roads.

Following completion of the short-term geothermal well testing. all of the drilling and 1esting
equipment would be removed from the site. The surface facilities remaining on the site would
typically consist of several valves on lop of the surface casing. which would be chained and
locked and surrounded by an approx:mately 12-foot by 12-foot by 6-foot high fence to prevent
unauthorized access and vandalism.

5.4 Production and Injection Wells

Geothermal resources required to supply the power plant would be supplied from the production
wells surrounding the power plant location. Geothermal fluid injection wells would be required
to inject the geothermal fluid produced for the project back into the geothermal reservoir. The
production and injection wells would be drilled from selected well sites. More than one injection
well may be placed on an injection well pad to reduce the use of farmland for the project.

As geothermal production and injection wells age they iypically produce less and/or cooler
geothermal fluid. or inject less fluid. and may need 1o be redrilled or worked over. Redrilling or
reworking a well requires many of the same activities required 1o drill a new well. These
activities would occur periodically over the life of the project. Any of the geothermal production
wells which do not demonstrate sufficient commercial productivity may be converted 1o an
injection well. Any of the wells could also be converted 10 2 monitoring well. or could be
abandoned in conformance with the requirements of the CDOGGR.
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Dedicated cooling 1o0wer blowdown wells (2-4) would be drilled in the same way as an injection
well. The only difference is the fluids they 1ake for injection is the waler from the cooling lower
which is not geothermal brine. These wells would be located adjacent 10 the power plant.

5.5 Well Site Production and Injection Equipment

Each new production well would be equipped with a pump driven by an electric motor located
on lop of the well pump discharge head. A small. 1ruck-mounied well mainienance rig would
install these pumps in the wells. Orher small 1rucks and vehicles would be involved in insiailing
the pump. which is normally conducied only during daylight hours. An eleciric cable installed
along the pipeline from the power plant would provide 1he eleciricily 10 power the well pump
motor. Mineral oil is pumped down from 1he surface a1 the raie of one 10 three gallons per day 1o
lubricate the downhole pump lineshafi bearings. This lineshafi bearing lubrication water or
mineral oil would be discharged inio the produced geothermal fluid and evenually injected into
the geothermal fluid injection reservoir. The mineral oil is less than 2 ppm of the volume
injected. Production wells would have corrosion and scale inhibitor jocaled on the well pad with
secondary conlainment.

Production wellhead dimensions are nol expecled 1o exceed a height of fifieen feer above the
ground surface or four feel in diameter. An approximaiely 8-foor by 15-foot. 10-foor high motor
control buitding may be located within approximaiely 50 feei of each production well. It would
house and protect the auxiliary well sysiems. motor swiitchgear conirols and sensors. and
wransmiters for lemperature, pressure. and flow rale data. The wellhead. pump motor and molor
control building would each be painted an earth 1one color 1o blend with the area and minimize
visibility. A gas separator would also be located on each well pad used for production wells.
They are 6 feet in diameter. 20 fee1 long and siand 18 feet wall. Up to aboul 1wenty-five percent
of the geothermal noncondensible gases separaled ai each of the well pads may be delivered
through dedicated noncondensible gas pipelines 10 the geothermal noncondensible gas scrubbing
sysiem locaied a1 1he power plant sile as described previously.

Each well pad would also include a sand separator for removing sand from the geothermal fluid
and a boosler pump 10 increase geothermal fluid pressure. Neither wellhead pumps nor the
auxiliary equipment or motor control buildings are required a1 the injection well sites. Insiead.
injection pumps located ai the power plam site would pump the geothermal injection fluid
through the injection pipeline sysitem. providing sufficient pressure 1o inject the cooled
geothermal fluid back into the geothermal reservoir. More than one injection well may be located
on an injection wellpad. I is likely thal some sort of sand separator and/or filiration sysiem will
be located a1 the injection well pads (in addition 10 produciion well pads).

5.6 Geothermal Pipeline Systems

Above ground pipelines will be construcied 1o deliver the produced hot geothermal fluid from
the production welis 1o the power plam site (aka geothermal production fluid pipelines).
Similarly. above ground pipelines will be construcied 1o return the cooled or spenl geothermal
fluid from the power plant site 10 injection wells for subsurface injection of the fluid back into
the geothermal reservoir (aka geothermal injection fluid pipelines). The proposed
interconnecting production and injection fluid pipeline routes are shown on Figure 3.
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Each of the production wells would deliver geothermal fluid to the power plant through new
pipelines routed in corridors adjacent to existing farm roads or parallel to, but cutside of the
rights-of-way of County roads. The total length of new pipeline would depend on which of the
production wells were connected 1o the power plant. Ormat either has geothermal leases with the
landowners where the pipelines would be located or would work with the landowners to obtain
easements for the placement of the pipelines to minimize impact to farming operations and to
stay outside of Imperial County rights-of-way. not only existing but for future expansion.

Similarly, the injection fluid pipelines 1o the injection wells would be routed in corridors
adjacent to existing farm roads or parailel 10. but outside of the rights-of-way of County roads. In
some sections. the injection pipeline would also parallel the new production pipeline. Here the
injection pipeline would either be placed adjacent to, or atop (“piggyback™) the production
pipeline. The total length of new injection pipeline would also depend on which of the injection
wells were connected to the power plants.

The total length of new pipeline would depend on which of the wells were connected to the
power plant. If all of the approximately 35 wells were connected. then approximately 9 miles of
new production fluid pipeline would be constructed.

The production and injection pipelines would be constructed from steel pipe designed.
constructed, tested and inspected pursuant 10 current industry standards for high temperature.
high pressure piping. The diameter of the steel pipe would vary depending on the type and
amount of geothermal fluid to be conveyed. Once covered with about two inches of insulation
{one inch for injection pipelines) and a protective metal sheet (appropriately colored to blend
with the area). the overall cutside diameter of the finished pipe would range from 8 to 36 inches.
The pipelines would be constructed near ground level {averaging about one foot off the ground)
on pipeline supporis installed approximately every 20 10 40 feet along the pipeline routes.

“Expansion loops™ would be constructed about every 250 to 500 feet along the production
pipeline route so that the pipeline could “flex™ as it lengthens and shortens due to heating and
cooling. These square bends in the pipeline are typically horizontal. approximately 40 feet in
length by 40 feet in width. Some expansion loops are vertical. although these are typically
smaller, 15 to 20 feet high. Electrical power and control cables for the production well pump
motors and valves. and production and injection wellhead instrumentation would be instatled in
steel conduit constructed on the pipe supports, buried in a trench dug next to the pipelines or
provided by an aboveground electrical distribution line. Injection pipelines have fewer expansion
loops.

Some new access roads would be built for pipeline construction or maintenance. Pipeline
construction would not require significant grading of the pipeline route. The pipeline would be
constructed 10 cross heneath existing roads to allow continued access. Pipeline crossings of any
unpaved roads (including Ward) would typically be constructed by the cut-and-fill method,
which minimizes the time during which traffic on the road would be impacted. A trench would
be cut through the road and a prefabricated U-shaped section of insulated, wrapped geothermal
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fluid pipe, placed inside a larger diameler pipe or otherwise prolecied so thai it is strong enough
10 support traffic on the road above, would be placed in the 1rench. The excavaled dirt would
then be backfilled and compacied around and above the pipeline or pipe sleeve, and the roadbed
maienal would be repaired or repiaced. Access would 1ypically be restricied for only a few hours
during aciual consiruction. Appropriale traffic controis (including deiour signs) would be in
place during any consiruciion within the roadbed or adjacem shoulders of each road 10 warn and
conirol iraffic.

For 1he crossing of Besl Road, the pipeline and accompanying power and conirol cables would
be insialled by cu1 and fill echnique or with microlunneling procedures. The laner 1echnique
does noi disrupt 1raffic and neither iechnique would cause senlemem of the roadbed.
Microtunneling would be conducied by specially comiraciors using specialized equipmeni.
Oversize sieel casing would be insialled behind a boring machine 1hat would be advanced under
1he road by “jacking.” Pits would firsi be excavaled and braced ai each end of the casing run. The
boring machine and casing seclions would 1hen be lowered inlo one pil. The boring machine
(with casing behind i1) would be “jacked” under 1he road using speciaily designed jacks. Casing
sections would be welded together as they are moved forward 10 form a cominuous casing under
the road. Once the welded casing is in place under 1he eniire road 1he boring machine would be
removed through the other pit. Cemem grout under pressure would be used 1o fill any voids
between 1he casing and the dirt under 1he road.

The pipeline crossing of the New River would imerconneci facilities on the east and wes! sides
of the river. The crossing is discussed in further deiail in Section 5.7 below.

Pipeline crossings of the Imperial Irrigation District (11D) canals or drains would be above
ground or underground ai their request. All River and 11D canal and drain crossings would be
engineered and consirucled in conformance with the applicable 1ID encroachment permi
requirements. Field drains and head diiches would be crossed by the pipelines as agreed 10 with
1he individual landowner/geothermal lessor.

Pipeline construciion would be conducied concutrent with the construction of the power plant.

5.7 New River Pipeline Crossing

A descripiion of this projeci was included in an amendment 10 the Easi Brawley CUP application
submilted 10 the County in March 2009. This informaiion is provided below. See the March
2009 submintal for drafi figures and drawings; however, the plans have been revised/refined
somewhal and the laiest preliminary drafi plans are available from Ormai.

This project involves the insiallation of piping over the New River north of the City of Brawley.
east of Highway 111 and Andre Road and jusi south of the City of Brawley's Waslewater
Tremmem Plam (See antached figure). I will localed on privale land (APN 037-140-02-01)
owned by Veysey, Viclor V. & Janet D and under lease 10 ORNI 17, LLC in 1he sowtheast corner
of Tract 118 (see map). Several pipes from geothermal pads on the easi side of New River will
be exiended across the New River (WGS 84 33°1'01.4"/115 °31'12.1"). The pipes will allow
connection of geothermal wells located on both sides of the river. The pipe crossing ai the river
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will be approximately 18 feet wide and beging at the end of a private road on each side of the
river.

The crossing will support the Jfollowing equipment:
s 2 x 14 inch geothermal brine lnes
s 2 x 12 inch noncondensible gas lines (mostly carbon dioxide)
+ 1 x 16 inch pipe for canal water Tor conling 1ower make up
¢ 1 x 12 inch pipe for cooling wwer blow down water (possibly from North Brawley to
East Brawlev) :
* A 36 inch cable tray for power and control cables
» A mun walkway for maintenance and inspection

The crossing would be a truss structwre spanning the river. The footings 10 support the structure
and pipes will be approximately 13-20 foot square on each side of New River. A 1otal of two
footings will be placed approximately 10 feet cast and west of the bank of New River. The
footings are located in an area of sparse vegetation consisting of salt cedar (Famarix sp.). The
ares necessary for construction activities will be approximately 100 feet and will be located east
and west of the hank of New River.

The pipes will be constrocied of industrial standard designation of “extra heavy” wall thickness,
An automatic injection pump shut-off md check-valve sysiem will immediately stop floid flow
should 4 leak or break occur in any of the pipes. A system of pressure and flow sensing devices,
capable of detecting any leak or spill, would be installed and maintained. Additionally, the
pipefines would be inspected on a regular basis. The crossing and pipelines will be designed.
engincered, manufacured and assembled to perform and comply with all the relevant county.
state and federal regulations such as California Building Code, ASME und OSHA.

The pipe will be positioned through the use of cranes located east and west of the bank of New
River, Other construction equipment will include a forklift, water vuck, backhoe and leader.
The area on each side of the river where the crossing will be anchored is {lat and will require
minimal grading. No grading permil is anticipated to be required based on the amount of dirt to
be moved. The anchors will be away from the river bed.  Erosion contrpl measures will be
implemented if the finul design indicates ihat protection of the river is needed from potential
erosion or run-off during construction. Construction time will be brief. approximately live to six
weeks.

Locked gates will be located over the pipelines on each end of the crossing to prevent public
access. There will be a walk way area o allow workers 10 juspect the pipelines. there is no
vehicle access. The gates will signed “private property” and “no trespassing” in both English
and Spanish,

Potential impucts 16 biological resources. cultural resources. and other issues were discussed in

the March 2009 submittal with a conclusion of ne significant impact from the New River Bridge
Crossing. )
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6.0 TRANSMISSION AND INTERCONNECT

ORNI 19, LLC is negotiating a power purchase agreement (PPA) for sale of the energy
generated by the project with Southern Californiz Edison (SCE) If these negotiations falier. the
project would not stop as ORNI 19 LLC could either contract with other utilities or encray
companies or could use an optien under the existing Nonth Brawley Geothermal Project PPA
with SCE which allows them to sell up to 100 MW,

A substation would be jocated on the west side of the power plunt site. A gew rapsmission line
would inerconnect 1o the 1 st the North Bravley | substation jocated near the intersection of
Hovley and Andre Roads. The interconnection line would be a 2- to 5-mile long double ¢ircuit
13.8- and 92-kilovolt (kV) transmission line with 66-foot high poles. The transmission hine pole
and turning steucure designs have not vet been completed, but the distance between the
conductors and the ground wire near the op of poles will ecxeeed 60 inches to prevent the
potential electrocntion birds that may pereh on the peles. Both the new substation and the
iterconnection transmission line would be part of the East Brawley Project. The new line would
span the New River, but no steuciures would be constructed within the River. Encroachiment
permits and easements would be obtaned from the landowner or ugencies as required for
permitting and instatlation of the interconnection transmission Hne.

The proposed inlerconnection ransmission line route wnd one allermative roule are under
consideration as shown in Figure 7. The proposed interconnection line would be routed 10 the
west from the power plaat substation. crossing the New River and would be aligned nonh of
Andre Road to the interconnection point at the North Brawley | substation {west route). The
alternative interconnection transmission line route would course northerly 10 an alignment on the
south side of Baum/West Baughman Road turning west and crossing the New River 10 Hovley
Road where it would trn to the south 1o the North Brawley 1 substgtion interconnection point
inorth route). The substation and interconnection tansmission Hine construction would be
conducied concurrent with the construction of the power plant.

The substation at North Brawley is the point of demarcation hetween Ormat and the 1D, The
substation is owned by ORNI 18, LLC. The wansmission lines beyond the substation are owned
and operated by 11D to a point of interconnection with California Independent System Operator’s
(CAISO) conrolled grid.

7.0 ABANDONMENT AND SITE RESTORATION

The prajected life of the Project is a nominal 30 years. Atthe end of the useful iife of the Project.
equipment und facilities would be properly abandonad. The geothermal wells would be
abandoned in conformance with the well abandonment requirements of the CDOGGR.
Abandonment of a geothermal well involves plugging the well bore with clean drilling mud and
cement sufficient 1o ensure that fluids would ner move across into different aguifers. The
welthead {and any other equupment) would be removed. the casing cul off at least six feet below
around smrface. and the well site reclaimed.
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At the end of power plant operations, the project would prepare and implement a Site
Abandonment Plan in conformance with Imperial County and CDOGGR requirements. The Plan
would describe the proposed equipment dismantling and site restoration program in conformance
with the wishes of the respective landowners/lessors and requirements in effect at the time of
abandonment. Typically. above-ground equipment would be dismantled and removed from the
site. Some below ground facilities may be abandoned in place. The surface of the site would then
be restored to conform lo approximate pre-project land uses,

8.0 ALTERNATIVES CONSIDERED BUT ELIMINATED

An alternative project location for the project was considered, but it was determined that the
proposed project was specific to Ormat’s geothermal leases in East Brawley. A geothermal
project must be sited near the commercial geothermal resource it is utilizing because the
geothermal resource cannot be transported long distances without losing its heat and viability as
an exploitable energy source. Ormat acquired the proposed power plant location because of its
location with respect to the geothermal resource and the availability for purchase. As such, an
alternative project location was eliminated from further consideration.

9.0 ENVIRONMENTAL PROTECTION MEASURES

Measures intended to mitigate potential impacts from occurring as a result of the Project
construction and operations were listed in the CUP application and applicant’s provided
Environmental Assessment.

10.0 LIST OF OTHER STUDIES PERFORMED FOR PROJECT

Barrett's Biological Surveys. 2008. Ormot Eost Brawley Plont, Precaonstruction Survey, Imperial
County. (May 2008). Prepared for Ormat Nevada, Inc.

Barreut’s Biological Surveys. 2007. Biolagicol Technical Repari, Ormat Geathermal Plont Site,
Narth Brawley, Californio. (May 15, 2007). Prepared for Ormat Nevada, Inc.

Darnell & Associates, 2009. Traffic Study for East Brawley Geathermal Develapment Praject.
December i, 2009 (revised)

Development Design & Engineering. 2009. Eost Browley Geathermol Development Project,
SB 610 - Woter Supply Assessment — FINAL. (August 11, 2009). Prepared for Ormat
Nevada Inc.

Development, Design & Engineering, 2009. Environtnentol Assessment of ORMAT's East
Browley Geathermol Develapment Project’s Patential Impact ta D Drains & Salton
Sea. December 3, 2009

Environmental Management Associates, 2008. Applicotion for Autharity te Canstruct ORNI 19,
LLC ~ Ormat Nevada, Inc.. East Brawley Geothermal Develapment Prgject. QOctober.
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Tierra Environmental Services. 2008. A Cultural Resources Survey of 189-Acres Proposed for
Geothermal Development near Brawley, Riverside [sic} County, California. (November
2008).

Tierra Environmental Services. 2009. Letter Report: Additional Cultural Resources Survey for
the East Brawley Geothermal Project. (March 17, 2009).
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Figure 1: Location Map — Brawley East River Geothermal Development Project
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Proposed Goothermal Devalopment Well Sits: ©

Approved Geothermal Exploretion Well Site; ©
Proposed Geothenmal Plpeling Route: '—}_

Proposed Freahwater Pipeline Route:

Proposed Now River Crossing: I

Figure 3: Geothermal Wellfield — East Brawley Development Project
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ORMAT Water Cooled BinarQ Geothermal Power Plant

Figure 4: Schematic of Ormat Water Cooled Binary Geothermal Power Plant
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TYPICAL WELL PAD LAYOUT DIAGRAM
BRAWLEY (EAST RIVER) GEOTHERMAL PROJECT
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Figure 6: Typical Well Pad Layout Diagram
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Figure 8: Proposed Tertiary Water Pipeline Route
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ORMAT 5

BRAWLEY WASTEWATER TREATMENT PLANT
TERTIARY TREATMENT FACILITY
CONCEPTUAL DESIGN REPORT

1 INTRODUCTION

Ormat Nevada, Inc. {(Ormat) currently utilizes canal water from the Impenial Irrigation District to
provide make-Up water to the cooling towers of the existing geothermal power generation
facilities. Ormat is interested in reducing its use of canal water, and has commissioned this
report o evaluate the use of effluent from the City of Brawley Wastewater Treatment Plant
(WWTP) for use in the cooling tower make-up water at the East Brawley and North Brawley
facilities. A tertiary treatment facility will be required to meet the performance objectives of the
California Recycled Water Criteria (Disinfected Tertiary Title 22 Recycled Water) for direct use
in open recirculating cooling water systems as well as water quality requirements specific to

cooling water system operation.

The City of Brawley is currently upgrading the Waste Water Treatment Plant (WWTP)
secondary system by replacing the existing lagoons with an extended aeration pond system
employing wave oxidation technology that will provide full nitrification and denitrification. The
plant upgrade includes new secondary clarifiers, aeration blowers, sludge dewatering and
drying, new yard piping, electrical distribution and control systems.

Following is the conceptual design of the tertiary treatment system as developed and proposed
by Ormat.

This design is the basis being used for design reviews by consultants and contractors in order to
develop a final design. This conceptual design is intended to provide sufficient information for
understanding environmental impacts and general parameters of final design with potential to

change based on design reviews.




2 PROJECT VICINITY AND LOCATION MAPS

The tertiary treatment facility will be located on the City of Brawley WWTP. The City of Brawley
WWTP is iocated at 1550 Best Road in the City of Brawley as shown Figure #1 — Vicinity and
Location Maps.

3 PROJECT DESCRIPTION

The proposed tertiary treatment system will have a capacity of 5.9 mgd. As of 2008, existing
Brawley WWTP average dry weather flows were 3.9 mgd. Therefore, the tertiary treatment
system will operate at the initial available flow rate of 3.9 mgd but increase over time to 5.9 mgd
as dry weather flow increases.

The new tertiary treatment system will receive water from the Secondary Effluent Diversion
Structure which is being installed together new secondary system. The Secondary effluent flow
will be diverted from the 42-inch pipeline to the Tertiary Influent Pump Station wet well. From the
wet well, water would be pumped into a flash mixing chamber for alum addition. Alum or Ferric
Chloride will be added using a high-energy direct-vacuum induction or pump diffusion system
for near instantaneous and homogenous mixing.

Following flash mixing, the water will overflow into two (2) parallel flocculation and
sedimentation trains. Flocculation will be based on a two-stage design. The first stage will
provide greater mixing energy to begin particle agglomeration and floc formation. The second
stage will impart less energy to avoid shearing and encourage continued growth of large
settleable floc.  After the flocculation chambers, water will flow into the rectangular
sedimentation tanks. The majority of the suspended solids will be removed in the sedimentation
basin and the supernatant will be colliected via weirs from the top of the sedimentation basin.
The supernatant would then flow into the multi-media filter by gravity. A polymer will be added to
the water as needed to increase filter performance and minimize filtered effluent tumbidity. The
gravity multi-media filter would have four filtration cells operating in parallel with sand and
anthracite media. The filtered water would be collected in the Filter Effluent Distribution Box.




The Filter Effluent Distribution Box will be designed with a two-way weir system that will allow
the filtered water to flow into the Fiiter Backwash Supply Storage Sump, or to the Chlorine
Contact Basin. Sodium hypochlorite will be injected at the dosage of 5 mg/L and the chiorine
contact tank will provide two hours of detention time at 5.9 MGD to achieve the minimum 90
minute modal contact time required by Title 22. Once the water is disinfected by the Chlorine
Contact Basin, the water wouid gravity flow into a storage equalization pond. The equalization
pond would hold approximatety 6.0 million gailons to provide an operational buffer in case of
WWTP or tertiary system interruptions, or Power Plant operational disruptions. An Effluent
Pump Station Wet Well would receive the water from the equalization pond and supply the
water to Ormat’s Power Plant. If required, it would be possible to inject Sodium hypochiorite at a
dosage of 2 mg/L into the effluent pump station discharge pips in order to maintain a residual
disinfectant. The free chlorine residual will be monitored and analyzed downstream of the
injection point. A flow schematic for the normal operations in dry weather conditions is
presented in Figure #2 — Process Flow Schematic.

If the tertiary system operations are disrupted for a brief amount of time, the secondary effluent
would be diverted to the existing UV disinfection system and flow into the New River instead of
the tertiary treatment process. In this short period the water demand at the East Brawley Plant
would be met by utilizing the equalization storage. Any secondary effluent excess flow above
5.9 MGD would also flow to the New River through the existing UV disinfection system.

A flow schematic showing the described temporary wet weather operations is presented in
Figure #3 — Wet Weather Flow.

As part of the normal dry weather tertiary operation, the Filter Efffuent Distribution Box will allow
the filtered effluent to flow into the Filter Backwash Supply Storage Sump. The weir height will
be equivalent to the weir height that controls flow to the Chlorine Contact Basin. This would
keep the Filter Backwash Supply Storage Sump full at all times. The sump would have the
capacity to store water to satisfy two sequential filter backwash cycles without interrupting
normal tertiary treatment system operation. The Filter Backwash Supply Pumps would convey
the stored backwash supply water to the media filter at a higher rate to provide cleaning,
fluidization and restratification of the media. The backwash wastewater would then be coilected
and conveyed back to the Influent Pump Station Wet Well.




Alum/Ferric siudge will be collected from the sedimentation basin using a chain and flight
system and conveyed to a sludge hoiding tank. The sludge pumps will convey the collected
sludge to a new centrifuge system. Cne néw centrifuge will be installed near the existing
centrifuge. A new polymer system would be utilized at the new centrifuge system to increase
the dewatering efficiency. The filtrate from the centrifuge would then be recirculated to the
Tertiary Influent Pump Station wet well and the solids from the centrifuge would be collected
and transferred to solids drying beds for further dewatering. Cnce the water content of the dried
solids is reduced below 50%, the solids wili be hauled off to a tandfill for final disposal.

Chemical storage, feed systems, and electrical distribution and control system will occupy
separate areas in a common building. The chemical arsa wiil house the following chemical feed
and storage systems:

« Alum

+ Caustic

+  Sulfuric Acid

+ Sodium Hypochlorite
+ Polymer (Flocculation)
+ Polymer (Dewatering)

* Sodium Bisulfite




4 EFFLUENT WATER QUALITY REQUIREMENTS

The total permitted design capacity of the WWTP will be 5.9 mgd. Crmat desires to use tertiary
effluent from the Brawley WWTP for the use in evaporative cooling towers. Therefore, the
tertiary treatment water must meet the requirements of Title-22 disinfected tertiary recycled
water. The cooling tower make-up water requirements and water quality objectives for the East
Brawley Power Plant are presented in the following Tables.

Tertiary Effluent Water Quality Objective

pH pH Unit <7.9 6.0-8.0
TDS mgy/L < 1,200 < 1,700
Total Alkalinity mg/L as CaCQO, <300 < 300
Chloride mg/L as Cl 450 450
Sulfate mg/L as SO, 300 < 60O
Total Hardness mg/L as CaCO3 370 < 500
Calcium Hardness mg/L as CaCO3 220 < 300
Ortho-Phosphate mg/L as PO, 11 1.1-26
Total Phosphate mg/L as PO, 12 1.4-3.1
Silica mg/L as SiO2 14 <40
Total Iron mg/L as Fe 0.25 <0.3
Copper mg/L as Cu . 0.018 <0.14
Aluminum mg/L as Al 0.2 < 0.4
TSS mg/L <20 <2
Free Chlorine mgy/L as Cl, 0.0 02-1.0
Total Coliform MPN/100ml TNTC 2.2




5 CONCEPTUAL DESIGN CRITERIA

The conceptual design criteria for the Brawley Tertiary Treatment System are summarized in
the following Table.

Pretreatment
Flash Mix HRT: 40-50 seconds
Dimensions: 6' {L) x &' (W} x 12" (D}, 3 freeboard
Volume: 3200 gallons
Flash Mix Pump: 200 gpm
Coaguiant Dosage: 50-150 mg/L Alum {100% strength)
pH adjustment capability: caustic and sutfuric acid
Floceulation 2 parallel trains, 2 stages each
HRT at design flow, each stage: 17-18 minutes
Volume each stage: 36,000 gallons
Dimensions each stage: 20’ (L) x 20' (W) x 12' (D}, 3 freeboard
Mixers: 4- 25 HP, 2-speed motors
Sedimentation 2 parallel basins
Overilow Rate: 1 gpm/sf
Volume each stage: 180,000 gallons
Dimensions: each 100" (L} x 20’ (W) x 12" {D), 3' freeboard
Effluent Weir Loading: 20,000 gpd/ ft; 150 LF each basin
Chain and fiight sludge collection
Chemical Feed and Alum Storage: 1 x 15,000 gal tank
Storage Facilitios Polymer Storage: 2 x 55 gal tanks
Caustic Storage: 1 x 2,000 gal tank
Sulfuric Acid Storage: 1 x 100 gallon tank
Chiorine (Sodium Hypochiorite) Storage: 2x 3,000 gal tanks
Alum Dosing Equip: 1 gpm
Building Dimensions (Portion of Combined Chem/Elect Bldg):
50" (W) x 80" (L}

Filtration

No. of Filters: 4
Gravity Multi-Media Fitration Rate: 4 gpmvit2 w1 unit offline
Filtration System Dimensions{each): 18.5' (L} x 18.5' (W) x 17" (H)

Max BW rate: 5200 gpm

Max. Daily volume: 160,000 gallons
Equalization Volume: 120,000 gallons

Backwash Waste Stream

Backwash Waste Return
Capacity

| Pumping

3 vertical centrifuge 480V motors
Tertiary Inlet Pump Station | 2 duty with VFD +1 standby {without VFD)
Design Flow: 2,100 gpm each
3 vertical centrifuge 480V motors
Backwash Supply Pumps | 2 duty with VFD +1 standby (without VFD})
Design Flow: 2,500 gpm each
3 vertical centrifuge 480V motors
2 duty with VFD +1 standby (without VFD)
Design Flow: 2,100 gpm each

200 gpm

Tertiary Effiluent Pump
Station




6 PROJECT LAYOUT

The proposed site layout for the preferred project is shown in the Figure #4 — Site Plan Layout,
for the centrifuge system in Figure #5 — Centrifuge and Solids Drying Beds Layout and for the
disinfected tertiary effluent pump station in Figure #6 — Yard Piping and Pump Station Layout.

The major treatment equipment would be located in Pond S2 (second pond from the north). The
new tertiary system centrifuge would be located adjacent to the existing centrifuge for the
secondary sludge. The 8.0 MG equalization pond would be located within the existing Pond S3
{the most northern pond) and the tertiary effluent pump station would be located at the
southwest corner of this pond. An access road has been designed around the tertiary treatment
plant for ease of access and maintenance. The southeast corner of Pond S2 would be filled and
the electrical equipment and chemical feed system would be located in this area. Both the
electrical equipment and the chemical feed system would be in an air conditioned building. This
building is located on the fill at a higher elevation to prevent any flood damage in case of a

storm.

The preliminary hydraulic profile of the conceptual design is shown in Figure #7 — Hydraulic
Profiles.
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STATE OF CALIFORNIA f

STATE ENERGY RESOURCES CONSERVATION RECD NOV O3
AND DEVELOPMENT COMMISSION f

In the Matter of: ’

Staff Investigation of Possible
Energy Commission Power Facility
Siting Jurisdiction over Five

30 Megawatt Units Known as
LuzSegs Units IXII-VII

RESOLUTION PROVIDING
DIRECTION TO STAFF

Since the suspension by the California Public Utilities

" Commission of its interim Standard Offer Nos. 4 and 2, this

Commission has experienced a marked increase in its power
facility siting workload. Along with this increased siting
activity, the Commission has also received comments from
utilities and applicants who are seeking licensing under the
Warren=-Alquist Act suggesting that many projects that would
normally come under our jurisdiction are now being pursued in
avoidance of the Commission's permit. process because of the
potential that this Commission may find some of these projects
not in conformity with the Commission's electricity demand
forecasts and integrated need assessments. See Public Resources

. Code §§ 25523(f), 25524. It is clear to the Commission that in

order for its jurisdiction over generation facilities to-be
equitably administered, the Commission must assert its _
jurisdiction in an even-handed fashion when it appears that there
is a reasonable basis for doing so. Thus the staff of the
Commission has been conducting a general investigation of
projects that claim to be outside the Commission's jurisdiction
in order to make recommendations to-the Commission as to whether
and how to proceed to bring projects that must be licensed under
the Warren-Alquist Act into compliance with the law.

As part of this general investigation, the staff has
identified a unique installation of solar powered generation
equipment in San Bernardino County consisting of five 30 megawatt
generation units known as LuzSegs Units III, IV, Vv, VI, and VII.
Staff has determined that these facilities are on contiguous
parcels, that the facilities have all been designed and are being
installed and operated by the same organization, andithat the
energy and environmental impact of the facilities is \that of a

:C'.a '_I!J
vod 00

S 4 S




150 megawatt facility.l sStaff therefore will recommend that the
Commission assert its jurisdiction to license these facilities.
The common project proponent, Luz Engineering Corporation (LUZ)
questions the jurisdiction of the Commission, pointing out (1)
that each of the five projects has been recognized as an
individual 30 megawatt unit for purposes of qualifying under the
Public Utility Regulatory Policy Act of 1978 (PURPA) as a small
power producer, (2) that each unit will be separately owned by a
linited partnership (with LUZ as the general partner), (3} that
each unit has its own SO 4 contract with Southern California
Edison Company, and (4) that substantial amounts of equipment
(e.g. generators, supplementary boilers, solar collector fields,
cooling towers, etc.) are not commonly shared among units because
of the need to qualify as separate projects for purposes of
PURPA. LUZ also argues that the nominal accumulated 150 MW of
capacity of the facilities must be derated by at least 33 1/3
percent because ©of the nature of the solar technology, and
further, that LUZ's actions are justified because LUZ has not had
the benefit of any regulations by the CEC specifically indicating
that it has jurisdiction over groups of facilities that

separately are all below 50 MW but taken together are 50 MW or
more.

While it appears, without full factual inquiry into the
matter, that staff may be correct in its conclusions regarding
the applicability of the Commission's jurisdiction over these
facilities, there are other complicating factors that require
careful consideration and potential exercise of prosecutorial
discretion by the Commission. First, this Commission has, since
its inception in 1975, encouraged the development of increased
generation capacity using renewable (non-depleting) fuels. For
many years, the Commission has also recognized and emphasized the
value in diversifying the state's portfolio of generation sources
in order to decrease the state's current over~reliance on oil-
and natural gas-fired generation technologies so that the state
would be less dependent upon fuels that may become scarce or very
expensive in the long term. Additionally, in its most recent
Electricity Report, the Commission emphasized the need for
generation technologies that could or would follow or match the
generation system's loads, being more available during systenm
peaks and less avalilable at other times when the needs are lower.
Based on representations of LUZ, the LuzSegs project appears to
be strong in each of these areas. If these representations are
true, then it would be inconsistent with long-standing Commission
policy for the Commission to take action that praevents these
projects from coming to fruition.

LUZ also represents to the Commission, however, that the
financing for its unique project is in jeopardy if the Commission
questions the continuing viability of the project by commencing

1 A more detailed description.ot the project and its common
proponents is provided in the attached Appendix I. .



formal complaint and investigatory procedures to recuire
licensing of the project under the Warren-Alquist Act. Based on
the investigation by staff, it appears that construction of the
first two of the five units is, at this time, substantially
complete, and that substantial construction on the third unit has
also occurred. In addition, LUZ has recently commenced on-site
construction of the fourth unit in order to meet an October 31,
1986 deadline for commencement of construction in order to
qualify the project for solar tax credit treatment in the 1987
tax year. LUZ has represented that it will not commence
construction on any other units, including Unit VIX, without
having obtained either a determination that the Commission has no

jurisdiction or an appropriate certification to proceed from the
Energy Commission.

The Commission regrets that the project proponent commenced
construction without seeking a determination whether a Commission
license would be required since it is this unfortunate action
that now leaves so little time for the Commission to work on
potential solutions to the dilemma faced by LUZ. Nonetheless,
while it would have been a more prudent course to inquire in
advance of commencing construction as to the Commission's view of
its jurisdiction over the project, the Commission has no evidence
suggesting that LUZ has intentionally sought to circumvent the
statutory requirements of the Warren-Alguist Act. The Commission
does not find the arguments made by LUZ as to the Commission's
jurisdiction over the project to be compelling. Nonetheless, the
Commission believes that LUZ makes these arguments in good faith
and that when LUZ commenced construction, it believed, based upon
the advice of counsel, that it could legally proceed without
obtaining certification under the Warren-Alquist Act.?

~ Given both the apparent lack of intent to violate any

2 fThis conclusion might be most strongly questioned with
respect to the relatively recent commencement of construction of
Unit VI while the applicant had clear notice that the staff's
investigation was in progress. Nevertheless, it appears from the
unusual facts in this case that avoidance of CEC jurisdiction was
not the motivating factor behind this action. 1Instead, from
LUZ's perspective, the October 31, 1986 deadline for commencement
of construction in the income tax laws virtually compelled LUZ to
proceed with construction and then assert its defenses if
necessary to the question of our jurisdiction since eligibility
for the solar tax credit is apparently a major factor in the
economic feasibility of developing this new technology. The CEC
has long supported the solar tax credit at both the state and
federal levels in order to create just this type of incentive so
that this kind of project would be able to proceed. Thus in this
unique case, it appears to be more important to focus on what
environmental damzge may have been done and what mitigation is
appropriate thar to focus on the past actions of the developer.




provision of law and the potentially substantial benefits the
project may provide the state, the Commission is inclined to try
to find a way to resolve the problems that could result from our
juriediction over these facilities. Nevertheless, we must find
such solutions within the framework of the statutes that we
administer. As a matter of law, subject matter jurisdiction
either exists or it does not exist. We can neither waive it if
it does exist, nor create it by stipulation if it does not.
nicipal W v. North Coast Water Co, (1918)
178 Cal. 324, 173 P. 473, 474. On the other hand, the Warren-
Alquist Act does not require us to bring suit to enjoin a
potential or alleged violation where the party in question
appears before the Commission in good faith and seeks licensing
in accordance with the Act. Staff has indicated that with a
cooperative applicant, an AFC for a project of this type could
probably be processed in 7 to 8 months, The principal issues we
would anticipate in the proceeding relate to the environmental
impacts of construction in this ayea which appears to support
protected and endangered species. Work needs to be done to
determine from data available on site or from surrounding areas
what species may have existed on the site before construction
began, what environmental mitigation measures would have been
recommended based on a projection of the likely species involved,
and what appropriate mitigation measures can now be devised to

compensate for the damage that has already occurred as a result
of construction of the facilities.

The most difficult question for the Commission is what
action, if any, to take with respsct to the construction which we
understand is continuing on the site. From an enforcement
perspective, the appropriate action is to order construction to
halt until the Commission has completed its licensing proceeding.
Unfortunately, this action does nothing to undo the potential
environmental harm that is likely to have occurred up to this
point, and it may jeopardize thé success of a unique project that
the Commission, from the perspective of its long-standing energy
policy, would like to see succeed. This while ordering a halt to
construction at this point would send an appropriate message to
similarly situated developers that the cCommission will not
tolerate avoidance of its jurisdiction, this benefit must be
weighed against the high probability, based on representations by
LUZ, that ordering a halt to construction would irrevocably

3 one issue that apparently troubles staff is the
indication, from documents it has examined, that LUZ has been
less than fully co-operative with San Bernardino County and
Department of Fish and Game in following through on mitigation
measures that were discussed when the facilities were originally
licensed at the local level. Staff and LUZ need to develop
further information on this subject, but statements by LuUZ under
oath at the hearing on October 23, 1986 on this resolution
suggest that one of the main problems, payment for land to be set
aside as part of a desert tortoise reserve, has now been resolved.




destroy this unique and potentially desirable project's financial
integrity. 1If the project fails as a result of inability to
obtain financing or tax credits, the environmental values that
might be served through a mitigation plan to be developed in the
AFC process would not be furthered. On the other hand, if the
Commission exercises its prosecutorial discretion, taking no
action to prevent the project from proceeding forward, it may be
possible to allow the project to proceed successfully while at
the same time obtaining appropriate compensating mitigation for
the damage done as a result of premature construction. without
in any way suggesting that this resolution of the issue would be
appropriate in a case involving a project with less significance
in terms of California energy policy,* the Commission is inclined
to exercise its prosecutorial discretion as described above if

LUZ begins immediately to work with staff to develop and
process the necessary AFC for its project, and 3 1UZ satisfies
ptaff within 30 days of this resolution that it has undertaken
every action required.of it in ite previous dealings with the San
Bernardino County and the Department of Fish and Game relating to
mitigation of biological impacts on the site.

The Commission cannot and does not prejudge any of the
issues that may arise during the licensing proceedings
contemplated above. Nevertheless, we do note that our judgment
not to pursue the full range of potential remedies that might be
available if it were determined that LUZ had willfully violated
our power facility siting jurisdiction is based in part on
several factors that suggest that the LUZ facilities will likely
be able to be licensed under the Warren-Algquist Act given

4 1Indeed, this resolution should not be read to create a
broad new remedy for parties who have commenced construction
prior to seeking licensing from the Commission. The Commission's
decision to exercise prosecutorial discretion in this case is
based on all of the unique ta?fg of this particular case
including, but not limited tofithe fact that this is the first
major solar thermal installation in Californiajsthat it appears
to match SCE's load almost ferfectly, :chat LUZ has testified that
it will save the energy equivalent of approximately 750,000

arrels of oil per year, and that based on testimony received, it
ppears that there is no known opposition to the project even
among the environmental organizations who might be most likely to
raige concerns about its impacts and who were consulted when the
LUZ project was being reviewed at the county level. While the
Comnission does not totally foreclose the possibility that it
might find grounds to eXercise prosecutorial discretion in .
another case as well, it does firmly indicate that the process of
continuing construction during the course of licensing is
strongly disfavored as a general principle and should be
tolerated only in the most unusual and compelling circumstances.




adequate cooperation by Wz.% Pirst, in host power facility
siting cases today, the most difficult issue is need for the
power to be generated by the facility. We note that in the fifth
Electricity Report (ER V), the Commission set aside 300 megawatts
of reserved need for solar powered generation in order to
encourage the development of this technology and the
diversification of the state's generation system by offering
solar projects the easiest of four need tests developed in ER V.
The LUZ project is the first to bid for permission to f£ill that
reserved need. Moreover, it appears from testimony by LUZ, that
this project is designed to follow or "match"™ the Southern
California Edison Co. peak loads very well, thus suggesting that
it would be a logical addition to the Edison system even if the
ER V methodology for need determinations is changed in the
upcoming adoption of ER VI. Additionally, we note that
environmental documentation has already heen prepared for San
Bernardino county's review and that the county permitted the
projects to proceed bassd on a negative declaration=-a finding
that the projects would have no significant adverse environmental
effects. This Commission is not legally bound to concur with the
county's finding, and based upon staff preliminary review,
probably would not concur, but the existence of this previous
review suggests that the possible environmental concerns can be
overcome through appropriate mitigation.

‘ Based on all of the foregoing, the Commission therefore
directs its staff as follows?

(1) If an application for certification of LuzSegs Units
111, IV, V, VI and VII is filed and deemed adequate on or before
January 7, 1987, staff shall endeavor to bring the matter to the
full Commission for decision no later than September 9, 1987.

(2) So long as LUZ proceeds to remedy the jurisdictional
problems identified by staff in accordance with the procedure set
forth herein, the Commission resolves that it will not seek any
injunctive relief or in any way attempt to interfere with the
construction or operation of lLuzSegs Units IXX, IV, V, and VI.
Pursuant to agreements made on the record of the Commission's

‘hearing on this matter, LUZ shall halt construction on Unit VI

for a period of 7 days in order to permit the staff to visit the
site and observe it prior to any further construction. Ground-
breaking for Unit VII shall not commence until the Commission has
licensed those facilities since such construction activity could
disrupt environmental evaluation and mitigation work necessary to
license -the facilities. .

5 Any substantial doubts about the likelihood of success in
obtaining certification would obviously militate against the
exercise of prosecutorial discretion.




(3) Staff shall report back to the Commission periodically
on the progress of work with LUZ to resolve these jurisdictional
problems and any problems that develop during the course of
licensing work.

—~ )
DATED: October 29, 1986 " '
P '$7' /
A SN/
P ) b, Ty
..Charles R. Imbrecht g
Chairman




APPENDIX i

The project proponent, Luz Engineering Corporation (LUZ),
utilizes parabelic trough reflectors that focus the sun's rays on
evacuated tubes carrying heat transfer fluid. The heat exchange
unit is used to generate steam. The steam is then superheated in
a supplementary gas-fired boiler. The superheated steam produces
electric energy in a steam turbiné-generator. The design is
represented as unique, even among solar projects, for its ability
to generate steam in the supplemental boiler, which allows
production of electric energy at any time. Within the 25Z fossil
fuel 1limitation imposed on PURPA Small Power Producers, the
equipment can generate electricity using natural gas during all
winter evening peak hours.

LUZ is a California corporation which designs, finances,
and constructs solar electric generating systems (SEGS). In
addition to the units (III-VII) under review, LUZ plans six more
30 MW facilities (at unspecified locations). LUZ maintains that
it organizes these projects solely for the purpose of selling its
solar hardware equipment to the individual partnerships. LUZ 1is
the managing general partner in each limited partnership.

On April 17, 1985, LUZ executed individual power sales agree-
wents (S04) with SCE on behalf of five limited partnerships.

The land is owned by or under copticon to LUZ, who will lease
to each wunit. In September 1985, the existing limited partner-
ships contracted with Blount Constructors (a division of Blount
International Limited) for turn~key work including engineering,
procurement, and construction. In OQctober 1985, Blount Inter-
national Ltd. contracted with Westinghouse for the design and
supply of each unit's power block. Luz Industries Israel (a Luz
International Limited subsidiary) wes individually contracted to




provide solar field design and hardware. Ccgzneration National
Corporation Southern Division was selected =: the engineer for
plant integration. Each wunit separately =ztointed Cogeneral
National Corpcration Northern Division as "owrner representative"

o

and overseer cf Blount's contract.

On October 15, 1985, LUZ submitted apciications for indi-
vidual site certifications by the County of Sz2n Bernardino. On
December 3, 1985, the County issued zltigated  negative
declarations of environmental significance, and approved all
applications on.December 20, 1985. Individuszl applications for
Authorities to Construct are being currently processed for each
unit. However, the developer is participating in a San
Bernardino Ccunty Air Pollution Control Sistrict (SBAPCD)
evaluation of the cumulative NOx emissions standard. SBAPCD
consultation with the ARB to confirm satiszfaction of state
modeling and monitoring requirements is planned. The developer
will also be meeting with the EPA to confirm ccapliance with PSD
requirements (although cumulative emissions analysis indicates
that annual emissions will not exceed EPA threshold values).

Units III-VII are proposed at land owned or under option to
LUZ (to be leased for the term of the project to each limited
partnership) at Kramer Junction, San Bernardinz County:

Unit Construction Owner#® Net Genera-
Start Date . ting Capacity

III 12/85 LuzSegs Partners III . 30 MW

IV 12/85 . . LuzSegs Partners IV "

v 7786 LuzSegs Partners V n

VI 12/86 LuzSegs Partners VI "

VII 7/87 LuzSegs Partners VII "

¥LUZ is the general partner in -each partnership, and will
exercise general management and control of all units. The only
executed partnership agreement provided for rsview indicates that
for Unit IV, LUZ 1s entitled to 100X of profits and losses.

All units were conceived and developed simultanecusly by LUZ.
Because of the ownership arrangements, LUIZ will continue
participating in each unit as land owner, general partner, and
potential central operations manager.

On July iO, 1986, LUZ described these units as follows:

"Luz Engineering Corporation was the sclar systez supplier for two
previous sclar electric generating systems kmown as SEGS I and SEGS II.
Both of these projects were constructed on land lessed from Scuthern
California Edison Company at Daggett, California.- Due to the successful
startup of SEGS I in December, 1984 and the commencezent of constructicn
of SEGS.II in early 1985, Luz proceeded to conceive a plan for five




additional projects in the Mojave.Desert Region. Cons=guently, land at
Kramer Junction was purchased (or optioned} and five separate Standard
Offer No. 4 contracts were executed with Southern Zfalifernia Edison
Company on April 17, 1985. Subsequent Interconnect Fazility Agreements
were approved and executed between each of Luz Solar Partners Limited,
111, IV, V, VI and VII and SCE on February 19, 1986." [Emphasis added. ]

According to LUZ, each unit was FERC-certified as a separaté
project because the 30 MW generating capacity is the maximum size
allowed by FERC.

Staff has disregarded the FERC designation of separate QFs as
a basis for treating the LUZ wunits as single projects and
maintains that for environmental and energy supply purposes,
evaluation of the LUZ projects as a single powerplant is not
precluded by federal designations. In the Unit I FERC decision,
the Secretary specifically noted:

"Certification as a qualifying facility serves only to establish eligi-

" bility for benefits provided by the Public Utility Regulatory Policies
Act of 1978, as implemented by the Commission's regulations, 18 CFR Part
292. It does not relieve a facility of any other requirements of local,
state or federal law, including those regarding siting, construction,
operation, licensing and pollution abatement. Certification does not
establish any property rights, resolve competing claims for a site, or
authorize construction." (Docket No. QF84-434~-000, 2/6/85)

Units III and IV were simultaneously constructed. Units V-
VII are planned for sequential construction %o be completed
within approximately 16 months of Unit III and IV. According to
LUZ, the staggered schedule is required to effect a pre-
construction financing strategy.

As general partner, LUZ will exercise complete management
control over all units. Moreover, Luz and Cogneration National
(as a joint venture) will offer each partnership (of which LUZ is
the controlling managér-general partner) an "operations contract™
(7/10/86 submittal, p. 8).

All units are identically designed and proposed at a common
location which is property owned or controlled by LUZ. Each 160
acre fenced parcel contains a solar field and power block and is
Physically separated from the other parcels by 125 feet buffer
areas (on which utility and access roads are placed).

According to LUZ, the following equipment is not shared:

Turbine/Generater Unit. Condenser and feedwater Heaters.
Solar Heat Transfer System/Power Cycle Preheaters, Steam Gener-
~ators and Steam Superheaters, Supplementary Natural Gas

Boiler and all support equipment thereto. Power Cycle Condensate




and Feedwater Purmps. Turbine Lube 0il <Sysienm. Heat
Transfer luid system including all pumps, instrumentetion,
controls and exparsion tank. Solar Collector Field of
approximately 200,000 square meters. Cooling Tower.
Demineralizer Treatment Waizr Systen. Instrument Air Systen.
Plant Air Systemn. Contirol Building and all Plant Control
Systems. Plant Lighting System. Plant Elecirical System
with Motor Control Centers. Plant Transformers. Plant
Circuit Breakers. Switcayard. Solar Field Header Piping.
Solar Field Roads. Water Storage Tank. Water Transfer
Pumps. Fire Protection Pumps. = Fire Protection System.
Evaporation Pond. Waste  Water Neutralization System.
Feedwater Chemical Treatment System. Plant Parking Areas.
Natural Gas Reducing .and Metering Station. Elesctrical
Metering Station. Water Metering Station. Emergency 0il
Heater System. Emergency Power Diesel Generator. Spare
Parts Inventory. Sewage System. Condensate Storage Tanks.
Electrical Grounding Systep. Wastewater Blowdown System and
Piping.

Basically, the developer contends that the separate equipment
is required to maintain the maximum legal design permissible to
retain QF eligibility.

All units share utility services for water (pursuant to a
"Cotenancy Agreement" for the construction, maintenance and oper-
ation of a water supply pipeline required by the 1local water
district); electrical interconnection (owned, maintained, and
operated by SCE); natural gas (installed, owned, maintained and
operated by PGandE Company); and road access.

Each unit individually executed (or will execute) contracts
for equipment purchases and procurement, engineering, and con-
struction.

As designed, the units are physically separate, but with com-
mon operational management and common ownership interests.
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STATE OF CALIFORNIA

Energy Resources Conservation
and Development Commission

In the Matter of:

Complaint & Investigation
Jurisdictional Determination Regarding East and
North Brawley Geothermal Developments

Docket No. 11-CAI-02

ettt e’ e’

VERIFIED ANSWER OF RESPONDENT ORMAT NEVADA, INC.
TO VERIFIED COMPLAINT AND REQUEST FOR INVESTIGATION BY
CALIFORNIA UNIONS FOR RELIABLE ENERGY

Pursuant to the Commission’s July 26, 2011 Scheduling Order, Ormat Nevada, Inc.
(“Ormat” or “Respondent”) hereby answers the Verified Complaint and Request for
Investigation (“Complaint™) by California Unions for Reliable Energy (“CURE™ or
“Complainant”), which was served upon Ormat on August 8, 2011." Specific responses to the
material allegations contained in CURE’s Complaint required by Section 1233 of the
Commission’s Regulations are provided in Appendix A.
L. INTRODUCTION

Seeking leverage for a project labor agreement, CURE has filed this complaint alleging
that Ormat’s North Brawley Geothermal Development Project (“North Brawley”)* and Fast
Brawley Geothermal Development Project (“East Brawley”)’ are subject to the exclusive
licensing jurisdiction of this Commission rather than Imperial Coun‘fy.4 CURE alleges (1) that
these two facilities are subject to licensing by the California Energy Commission (“Commission”
or “CEC”) as a single facility, or, in the alternative, that each individual facility is subject to the
Commission’s jurisdiction on the basis that the generating capacity of each power plant is 50
MW, and (2) that Ormat has violated the Warren-Alquist Act by failing to seek licensing of

North Brawley and East Brawley by the Commission. CURE fails to use the Commission’s

' As indicated in the Commission’s Letter Regarding Proper Service of Complaint Upon Ormat, dated August 8,
2011, Ormat was not properly served on July 26, 2011 due to an administrative error.

2 North Brawley was developed by ORNI 18, LLC, a subsidiary of Ormat.

} East Brawley was developed by ORNI 19, LLC, a subsidiary of Ormat.

* Verified Complaint and Request for Investigation by California Unions for Reliable Energy, 11-CAT-02 pp. 1, 6
(June 28, 2011) (“CURE Complaint”).




adopted method of calculating generating capacity to support its allegations, and fails to provide
any factual support beyond conclusory accusations and misrepresentations of the specific project
details of North Brawley and East Brawley renders CURE’s Complaint fatally flawed. CURE’s
Complaint must be denied as CURE has failed to set forth a prima facie case supporting its
allegations. Moreover, CURE’s complaint is also barred by the doctrine of laches as it is
untimely, particularly with regard to the North Brawley Project that is already built and operating
pursuant to county permits issued on November 27, 2007. These permits were reasonably relied
upon by Ormat for the expenditure of substantial time, money, and resources to develop the
facility. Ormat has filed a concurrent Motion to Dismiss the Compiaint, and incorporates by
reference all facts and arguments thereto.

IL DISCUSSION.

A. CURE’s Complaint fails to make a prima facie case regarding the generating
capacity of North Brawley and East Brawley, and should be dismissed without
further hearing.

Section 2003 of the Commission’s regulations contains a specific methodology for
assessing the generating capacity of thermal power plants for the purpose of evaluating the
Commission’s jurisdiction over the licensing of a thermal power plant project. CURE’s
Complaint conspicuousty fails to use the Commission’s adopted method in asserting that the
generating capacity of each facility, North Brawley and East Brawley, is 50 MW or more.” As
such, CURE has failed to make a prima facie case that either North Brawley or East Brawiey are
subject to the Commission’s jurisdiction. As discussed below, the generating capacities of both
North Brawley and East Brawley, as calculated pursuant to the Commission’s methodology, are
each 49.5 MW. CURE’s Complaint not only offers no facts supporting a different conclusion, it
never even asserts a contrary position. Therefore, using the Commission’s methodology, it is
uncontested that neither North Brawley nor East Brawley are subject to the Commission’s

jurisdiction, and CURE’s Complaint should be dismissed.

* Public Resources Code Section 25120 defines the Commission’s jurisdiction to apply to thermgl powerplants “with
a generating capacity of 50 megawatts or more.” Thermal powerplants with a generating capacity less than 50 MW
are exempt from the Commission’s jurisdiction.




1. Pursuant to the methodology established by Section 2003 of the
Commission’s regulations for determining the Commission’s jurisdiction
the generating capacity of each facility (North Brawley and East Brawley)
is less than 50 megawatts.

CURE’s Complaint does not apply the Commission’s regulations on calculating
generating capacity to the specific engineering characteristics of North Brawley and East
Brawley. As set forth in Section 2003 of the Commission’s regulations, the generating capacity
of an electrical generating facility is the difference between the maximum gross rating of the
plant’s turbine generator(s) in megawatts, at the steam conditions and at those extraction and
induction conditions which yield the highest generating capacity on a continuous basis.® and the
minimum auxiliary load for the facility.” For geothermal facilities, such as the North-Brawley
and East Brawley, the minimum auxiliary load includes the minimum electrical operating
requirements for the associated geothermal field which are necessary for and supplied directly by
the power plant.®

a. North Brawley

The generating capacity of North Brawley, as calculated pursuant to the Commission’s
methodology, is 49.5 MW based on the following figures. The gross rating of the facility’s five
Ormat Energy Converter (“OEC”) binary generating units is 72.8 MW, based on a baseload
operation mode. North Brawley’s electrical losses are 0.70 MW. In addition, the minimum
auxiliary load for North Brawley is 22.60 MW, which includes 3.63 MW for the OEC pumps,
0.20 MW for the OEC auxiliary load, 2.55 MW for the cooling tower fans, 2.75 MW for the
cooling tower pumps, and 10.10 MW for the production wells pumps.

b. East Brawley
The generating capacity of East Brawley, as calculated pursuant to the Commission’s
methodology is, 49.5 MW based on the following figures. The gross rating of the facility is
69.75 MW, based on a baseload operation mode. East Brawley’s electrical losses will be 0.63
MW. East Brawley’s minimum auxiliary load is 19.62 MW, which includes 3.60 MW for the
OEC pumps, 0.20 MW for the OEC auxiliary load, 2.55 MW for the cooling tower fans, 2.75
MW for cooling tower pumps, and 7.75 MW for production wells pumps.

€20 C.C.R. § 2003(b)(1); this is the provision for steam turbine generators. Combustion turbine generators are
subject to different requirements to determine the maximum gross rating. Tt should be noted that neither North
Brawley nor East Brawley utilize steam, but rather use Vaporized fluid for generating purposes.

720 C.C.R. § 2003. :

%20 C.C.R. § 2003(c).




¢. Resource limitations make generation of 50 MW or more at each
Project Impossible.

In addition to the fact that the generating capacity of each facility is less than 50 MW
when calculated pursuant to the Commission’s prescribed methodology, there are resource
limitations at the site of each project that independently make generation of 50 MW or more of
net capacity impossible. Based on the recent capacity demonstration for North Brawley, which
is the best method to determine the generating capacity of the facility, the geothermal ficld for
North Brawley are able to sustain approximately 33 MW of net output. Thus, even if the
generating equipment was resized to generate 50 MW or more using the Commission’s
calculation method, the power plant is not physically capable of generating anywhere near 50
MW, given the resource constraints. Therefore, North Brawley is not subject to the
Commission’s jurisdiction.

Due to similar resource constraints, current development plans at East Brawley, which
will be designed to maximize use of the available resource, include the installation of only three
OEC units. The gross capacity of these units will be 41.85, with an expected net output of 29.7
MW. Therefore, due to the resource limitations at East Brawley, the proposed facility will not be
capable of a generating capacity of 50 MW or more, and the plant would not be subject to the
Commission’s jurisdiction.

2. Reference to capacity in a power purchase agreement (“PPA”) is
irrelevant to the Commission’s determination of a thermal power
plant’s generating capacity under Section 2003 of the Commission’s
Regulations.

CURE'’s allegation that the generating capacities of North Brawley and East Brawley are
each 50 MW is based solely on language from a California Public Utilities Commission
resolution describing the contract capacity of the North Brawley Project. The contract capacity
for that project was originally described as 50 MW but was subsequently reduced to 33.178 MW
on June 6, 2011.

The contract capacity referenced in a PPA is simply irrelevant in determining whether the
generating capacity of a facility meets the Commission’s methodology for measuring the
generating capacity of thermal powerplant. Furthermore, it is unclear how the language from a
CPUC resolution discussing the ORNI 18, LL.C PPA for North Brawley is relevant to East

Brawley, or in any way indicative of any facts regarding East Brawley. Pursuant to the

Commission’s adopted methodology, leaving aside the issue of the resource limitations discussed




above, the generating capacities of North Brawley and East Brawley are each 49.5 megawatts.
Therefore, based on the Commission’s methodology, neither North Brawley nor East Brawley is
subject to the Commission’s jurisdiction. CURE has not used the methodology adopted in the
Commission’s regulations in asserting that generating capacities of North Brawley and East
Brawley trigger the licensing jurisdiction of the Commission.

Moreover, if the contract capacity were relevant, it would support the conclusion that
neither project is jurisdictional. The contract capacity for North Brawley project was adjusted to
33.178 MW on June 6, 2011. For East Brawley, there is no power purchase agreement and
therefore there is no contract capacity. As the contract capacity of North Brawley is under 50
MW and under the Commission’s jurisdictional threshold, and there is no contract capacity for
East Brawley, neither project is subject to the Commission’s jurisdiction.

B. CURE’s Complaint fails to make a prima facie case that North Brawley and
East Brawley are a single project.

Pursuant to the Warren-Alquist Act, the Commission has exclusive permitting
jurisdiction over a thermal powerplant of 50 MW or more, and the powerplant site, which is the
location on which the thermal power plant is constructed or is proposed to be constructed.’
While the generating capacities of multiple generating machines on a single site being developed
simultaneously can be aggregated for the purposes of determining the Commission’s
jurisdiction," there is no support for CURE’s proposition that the generating capacity of
facilities located on separate sites and developed years apart may be aggregated for the purposes
of determining Commission jurisdiction. As explained in detail below, CURE’s reliance on the
decision in the LuzSEGS Units 1II-VII proceeding to assert that the generating capacities of
North Brawley and East Brawley should be aggregated is misplaced. The factual scenarios of
the LuzSEGS Units II-VII proceeding and the instant proceedings are completely
distinguishable.

% Cal. Public Resources Code § 25500, 25119, 25110,

1® proposed Order on the Commission’s Jurisdiction Over the Proposed U.S. Dataport Generating Facility, 00-JUR-
1 (Feb. 7, 2001). Although this proposed decision was ultimately not considered by the Commission, this proposed
decision is indicative of the Chief Counsel’s guidance on the issue.




1. North Brawley and East Brawley are located on separate sites 1.75
miles apart, and are physically separated by the New River.

CURE’s Complaint incorrectly alleges that the two projects “are proposed on adjoining
parcels of land.”"" North Brawley is located in Imperial County at 4982 Hovley Road, Brawley.
East Brawley will be located at 5003 Best Road. These two sites, and the parcels on which they
are located, are not adjoining. North Brawley and East Brawley are located 1.75 miles apart, and
in completely different locations. Furthermore, the two sites of the two projects are physically
separated by the New River. North Brawley is located on the west side of the river, and East
Brawley will be located on the east side. This is a sharp contrast to the Luz SEGS Decision cited
by CURE, where the Luz SEGS facilities were located on contiguous parcels in a common
location, separated only by utility and access roads shared by the facilities.'* Therefore, as North
Brawley and East Brawley are located on separate sites, the generating capacities of these two
facilities cannot be aggregated.

2. The application for a conditional use permit (“CUP”) from Imperial
County for the North Brawley was submitted more than a year prior
to the submission of the East Brawley’s application for a conditional
use permit.

Other elements support the fact that North Brawley and East Brawley are separate
projects on separate sites that should not be aggregated. North Brawley and East Brawley have
been planned and developed separately, which was specifically intended to allow East Brawley
to implement a design that improves upon that utilized for North Brawley. For example, as
described in the East Brawley CUP application, the improved plant design proposed for East
Brawley reduces the amount of water required for the projf:ct.13 Other design improvements
include an improved noncondensible gas treatment system and improved sand separation system.

North Brawley and East Brawley have been permitted separately due to the different
timing and stages of development. On June 21, 2007, ORNI 18, LL.C and Ormat submitted a
CUP application for North Brawley to Imperial County for approval of a geothermal power plant
of less than 50 MW, associated facilities, and well field to supply the geothermal fluids.'* The
CUP application for North Brawley was approved on November 14, 2007 by the Imperial

' CURE Complaint, p. 19.

"2 In the Matter of Staff Investigation of Possible Energy Commission Power Facility Siting Jurisdiction over Five
30 Megawatt Units Known As LuzSEGS Units I[I- V1L, Resolution Providing Direction to Staff, p. 1, Appendix 1, p.
3 (Oct. 29, 1986) (“LuzSEGS Decision”).

' Appendix B, Revised East Brawley Project CUP Application, p. 4.

4 The CUP application for North Brawley is provided as Appendix C to this Answer.




County Planning Commission.'> Construction of North Brawley began in December 2007.
North Brawley has both an interconnection agreement and transmission service agreement with
IID, is currently operating, and has been producing capacity from the facility since 2008.
Additionally, the advanced development of North Brawley enabled the project to obtain
financing under ARRA.

In contrast, East Brawley is not yet permitted and has no power purchase agreement or
transmission interconnection agreement. The CUP application for East Brawley, a geothermal
powerplant of less than 50 MW, was filed by ORNI 19, LLC and Ormat with Imperial County on
August 8, 2008, more than a year after the CUP application for North Brawley was submitted.
This application was ultimately ‘put on hold by Imperial County on October 30, 2008, due to
difficulties obtaining a water supply for East Brawley.'® On January 29, 2010, ORNT 19, LL.C
submitted a revised project description to Imperial County. The Notice of Preparation for an
Environmental Impact Report for East Brawley was posted on June 17, 2010, and the draft EIR
for the project issued on March 20, 2011."7 The final EIR for East Brawley has not yet been
issued.

The distinct difference in the development timeline for North Brawley and East Brawley
is in marked contrast with the LuzSEGS case cited by CURE. In the LuzSEGS Decision, the
CUP applications for the units were submitted simultaneously.'® Additionally, the LuzSEGS
units were identically designed, conceived and developed simultaneously by Luz."” Here, the
permit applications for North Brawley and East Brawley were filed more than one year apart,
and the development schedules for each have diverged even further since then. Based on present
information, the minimum difference in the development schedules of the two projects is three
years and the maximum is infinite pending future approval of the CUP and certification of an
EIR by the Imperial County Board of Supervisors. Given the temporal differences between the
development of North Brawley and East Brawley it is clear that these two projects are separate

and distinct, and should not be aggregated as a single project. Therefore, CURE’s allegation that

' Appendix D, Agreement for CUP #07-0017.

'® Appendix E, County Letter Putting East Brawley CUP Application on Hold.

17 Appendix F, Notice of Availability of a Draft Environmental Impact Report for Ormat, East Brawley
Development Project, ORNI 19, LLC.

18 LuzSEGS Decision, Appendix L, p. 2.

" LuzSEGS Decision, Appendix L pp. 2-3.




North Brawley and East Brawley constitute a single facility should be disregarded, and CURE’s
Complaint dismissed.
3. North Brawley and East Brawley will not share utility service.

CURE’s Complaint alleges that “North Brawley and East Brawley will also share utility
service pursuant to a water supply agreement between Ormat and the City of Brawley.”* This is
incorrect. North Brawley receives water from the Imperial Irrigation District (“11D™) pursuant to
an October 23, 2008 water supply agreement between ORNI 18, LLC and IID. Under this
agreement, 11D supplies the water required for “use in and incidental to the operation of”* North
Brawley from IID’s Spruce Canal.?' No other use of the water is permitted, and there is no
provision in this agreement for service to East Brawley.

East Brawley will receive water utility service from 11D under an interim water supply
agreement until the City of Brawley completes upgrades to its wastewater treatment plant. In its
revised CUP application to Imperial County on January 29, 2010, ORNI 19, LLC stated that East
Brawley would obtain water from 11D, with delivery from 1ID’s Rockwood Canal.*® An
alternative water supply for East Brawley was also proposed in the revised CUP application,
where the proposed project would obtain treated or recycled wastewater from the City of
Brawley’s wastewater treatment plant (“‘BWWTP”).** This alternative has now been
incorporated into the final design for East Brawley. Ormat is in negotiations with the City of
Brawley to upgrade the BWWTP to provide tertiary level treatment of outflow as cooling make-
up water for the proposed East Brawley Prancct.24 A memorandum of understanding between
Ormat and the City of Brawley, which was submitted on April 8, 2010 and provided as Appendix
C to the draft EIR for East Brawley, explicitly states that water obtained from the BWWTP will
be used for East Brawley, not for both East Brawley and North Brawley.®® The BWWTP only
produces enough water to supply about 2/3 of the need of the proposed East Brawley power

plant’s needs.” Unlike the LuzSEGS units, North Brawley and East Brawley will not share water

% CURE Complaint, p. 20.

2! Appendix G, Water Supply Agreement between Ormat and TID, pp. 1, 16; Section 3.1.

2 Appendix B, Revised Project Description for East Brawley Project, p. 13.

¥ Appendix B, Revised Project Description for East Brawley Project, p. 13. )

2 Appendix H, Appendix C to the East Brawley Draft EIR, Tertiary Treatment System, Cover Letter, and Project
Description, p. 1.

* Appendix H.

% CURE Complaint, p. 10. Given that CURE has been an avid participant in Imperial County’s environmental
review process for East Brawley, and in fact submitted comments on the application for tertiary treatment, it is
curious that CURE relies on an outdated conceptual design report for the BWWTP to allege that “[t]reated effluent




utility service, will not share water service facilities, and will in fact obtain water from two
different sources. Therefore, aggregation of North Brawley and East Brawley into a single
facility is not appropriate.

4. North Brawley and East Brawley are entirely independent of each
other, and will have individual facilities.

CURE’s assertion that North Brawley and East Brawley will share utility service and
infrastructure is incorrect.?” As explained above, the two projects have entirely independent and
separately operable equipment, including separate control rooms, substations, interconnection
facilities and other equipment. North Brawley and East Brawley have independent and separate
project components and equipment, including individual water supply pipelines and equipment,
cooling towers, and individual substations.

5.  North Brawley does not have a contract option to increase sales to 100
MW.

CURE’s Complaint alleges that the North Brawley PPA contains an “option to increase
sales up to 100 MW of gcneration.”28 CURE alleges that this is significant because Ormat
“intends” to exercise the option to “increase sales to SCE to 100 MW with 50 MW of generation

from the proposed East Brawley facility,”*

and thus implies that North Brawley and East
Brawley are collectively subject to the Commission’s jurisdiction. While the ORNI 18, LLC
PPA did contain an option that would allow ORNI 18, LLC to increase the contract capacity by
an additional 50 MW of generation, from any additional source, not necessarily East Brawley,
ORNI 18, LLC did not exercise that option, and that option has since expired. ORNI 19, LLC,
which is not a party to the ORNI 18, LLC PPA, has been conducting PPA negotiations for East
Brawley, however, a PPA for East Brawley has not yet been secured.

In summary, North Brawley and East Brawley are entirely separate and distinct projects
on separate sites, physically, legally, temporally and financially. Neither depends upon the other
in any way whatsoever. There is no basis to conclude that these two projects should constitute a

single facility on a single site under the Warren-Alquist Act, as the facts show that these are two

separate and distinct projects.

from the BWWTT would also supply the North Brawley facility.”
¥ CURE Complaint, p. 20.

% CURE Complaint, p. 15.

» CURE Complaint, pp. 17-18.




III. AFFIRMATIVE DEFENSES

A. CURE’s Complaint is barred by the doctrine of laches.

CURE’s Complaint is barred in part by laches. The doctrine of laches precludes a
complaint brought after unreasonable delay, where the delay results in prejudice or injury to the
respondent.”® Given that North Brawley was approved by Imperial County almost four years ago
and is currently operating, and that East Brawley has been in the permitting process for three
years, CURE’s delay in bringing this complaint is patently unreasonable, and is extremely
prejudicial to Ormat, who has invested substantial time, money, and resources in these two
projects. Therefore this complaint is barred by laches.

IV. CONCLUSION AND PRAYER FOR RELIEF,

As a matter of law, there is no merit to CURE’s claim that either North Brawley or East
Brawley has a generating capacity of 50 MW or more under the methodology established by the
Commission’s regulations. Furthermore, there is no merit to CURE’s ¢laim that the North
Brawley and East Brawley comprise a single project under the Warren-Alquist Act. CURE has
the burden of making a prima facie case and presenting evidence that could support the relief it
seeks, and it has failed to meet this burden with respect to both grounds for its complaint.

Ormat requests that the Commission dismiss the complaint with prejudice without further
hearing because the complaint is without merit, and fails to assert claims or facts supporting the
assertion of Commission jurisdiction pursuant to the Commission’s regulations.

Dated: August 29, 2011 Respectfully submitted,

ELLISON, SCHNEIDER & HARRIS L.L.P.

o (ot T

Christopher T. Ellison
Samantha G. Pottenger

2600 Capitol Avenue, Suite 400
Sacramento, California 95816
Telephone: (916) 447-2166
Facsimile: (916) 447-3512

Attorneys for Ormat Nevada, Inc.

3 Vernon Fire Fighters Assn. v. City of Vernon (1986) 178 Cal. App. 3d 710, 719.
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DECLARATION

I, Conni¢ Stcchman, declare as follows:

I am the Assistant Secretary for Ormat Nevada, Inc. | have read the attached Verified
Answer, and all appendixes thereto, know the contents thereof, and I am informed and believe

that the same is true.

I declare, under penalty of perjury under the laws of the State of California, that the

foregoing is true and correct to the best of my knowledge and belief.
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Dated: ;Q¢;k:fgf§%‘ LG 201 Signed: (&pinise. Flo o
o 4 . Connie Stechman

At: Reno, Nevada
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APPENDIX A
CURE v. Ormat Nevada, Inc.
11-CAl-2

RESPONSES TO MATERIAL ALLEGATIONS IN CURE’S COMPLAINT

L. Respondent denies that it is developing a 150 megawatt geothermal
facility in the North Brawlcy Known Geothermal Resource Arca.

2. Respondent denics that the North Brawley Geothermal Development
Project and East Brawlcy Geothermal Development Project are one facility with a combined
generating capacity of 150 megawatts (“MW™).

3. Respondent denies that the gencrating capacity of the North Brawley
Geothermal Development Project, as defined by the Commission’s regulations, is ¢qual to or in
cxcess of 50 megawatts.

4. Respondent denics that the generating capacity of the East Brawlcy
Geothermal Development Project, as defined by the Commission’s regulations, is equal to or in
cxcess of 50 megawatts.

5. Respondent denics that it intends to seil 50 megawatts of gencration from
the East Brawlcy Geothermal Development Project to SCE under the ORNI 18, LLC PPA.

6. Respondent denies that it has executed a power purchase agreement for
the sale of up to 100 megawatts of gencration from the North Brawley Geothermal Development
Projcct and the East Brawley Geothermal Development Project.

7. Respondent admits that on June 26, 2007 it filed a conditional usc permit
application with Imperial County to construct a 49.9 megawatt geothcrmal power plant located
on the west side of the New River called the North Brawley Geothermal Development Project.

8. Respondent admits that on August 8, 2008 it filed a conditional use permit
application with Imperial County to construct a 49.9 megawatt geothermal power plant located
on the cast side of the New River called East Brawley Geothermal Development Project.

9. Respondent denics that Ormat segmented permitting and development of

North Brawley and East Brawley for the purpose of environmental review.
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REVISED EAST BRAWLEY CONDITIONAL USE APPLICATION
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EAST BERAWLEY
GEOTHERMAL DEVELOPMENT PROJECT
UPDATED PROJECT DESCRIPTION

1.0 INTRODUCTION

ORNI 19, LLC, a wholly owned subsidiary of Ormat Nevada Inc. (Ormat), proposes to build the
East Brawley Geothermal Development Project in the vicinity of the Brawley 2 Geothermal
Exploration Project covered under Conditional Use Permit #07-0029 and the Environmental
Impact Report (EIR) for the Geothermal Overlay Zone (g-zone). The project area is north of the
City of Brawley in Imperial County, California (see Figure 1).

This Conditional Use Permit application is for the construction of a new 49.9 net megawatt
(MW) binary power plant composed of six (6) Ormat Energy Converters (OEC), an expanded
geothermal well field beyond the six exploration wells, pipelines to bring the geothermal brine to
the power plant, pipelines to take the cooled brine to injection wells, pipelines to distribute
noncondensible gases from production wells to power plant area and injection wells, an electric
transmission line to interconnect to the substation at the North Brawley | Geothermal Power
Plant, and a water pipeline to bring water from an Imperial Irrigation District (III}) canal to the
power plant for cooling water.

2.0 SUMMARY OF PROPOSED PROJECT

The East Brawley Geothermal Development Project would be located on private agricultural
lands just north of the City of Brawley in Sections 10, 11, 14, 15, 16, 21, 22, and 23, Township
I3 South, Range 14 East, San Bernardino Base and Meridian (SBM). The project is in the g-
zone that was covered by the Final EIR dated April 1979 and approved by the Board of
Supervisors. It analyzed up to 800 megawatts in the g-zone (see Figure 2). The proposed project
is located east of the New River, approximately 1.75 miles east of the North Brawley |
Geothermal Power Plant along Best Road.

The southern boundary of the project area is just north of the City of Brawley’s boundary within
their “sphere of influence” and just north of the in-construction Highway |11 bypass in an area
zoned M-1 Light Manufacturing. The southwestern boundary of the project is the Del Rio
Country Club bounded by the New River. The land to the north and east is agriculture. The
eastern boundary of the project is Dietrich Road and to the north Rutherford Road. The majority
of the project is along Best Road from Shank to Rutherford Roads. An at-grade intersection will
built at the Highway 111 bypass and Best Road which will provide the best access to the plant
site and well field. Well pads may be accessed from the other county roads in the area: Dietrich,
Groshen, Rutherford, Ward and Wills. There are also farm and 1ID canal roads that will be used
to access some well locations (see Figure 3).

ORNI 19, LLC/Ormat Nevada Inc. proposes to permit, construct, operate and maintain the East
Brawley Geothermal Development Project that would consist of the following facilities:
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A 499 net MW geothermal power plant consisting of up to six (6) OEC binary
generating units (16 MW gross each) with vaporizers, turbines, generators, condensers,
preheaters, pumps and piping, motive fluid (isopentane) storage, a motive fluid vapor
recovery system (VRU), a gas scrubber, and possibly a regenerative thermal oxidizer
(RTO) and related ancillary equipment;

Two (2) cooling tower batteries with a total of 14-20 cell counter flow, induced draft with
drift eliminators of 0.0005 efficiency;

A contro]l room, office, maintenance shop, parking, and other facilities located at the
power plant site;

Approximately 34 total wells, approximately half for production and half for injection.
The final number of wells will be determined by drilling results. Each well will average
4500 feet in depth. Production wells will have a gas separator and corrosion and scale
inhibitor and a geothermal fluid booster pump to pump the fluid to the power plant. Each
well will also have a sand separator and/or filtration system;

Piping from production wells to the power plant and from the power plant to the
individual injection wells. Gas pipelines will take the gas contained in the brine from the
gas separators to either the injection wells or to the gas scrubber at the power plant;
Blowdown wells (2-4) at the power plant site to provide for injection of the cooling tower
blowdown;

Pumps, tank, valves, controls, flow monitoring and other necessary equipment to the
wells and pipelines;

Maintenance of the production and injection wells cited above;

Piping, canals or ditches and pumps to bring water from IID’s Rockwood Canal to the
power plant;

A pipeline crossing over New River, that would primarily aliow connection of
geothermal wells located on both sides of the river. This crossing was included in an
amendment to the East Brawley CUP application submitted to the County in March 2009,
and in Section 5.7 below; and

A substation with a 2 mile long double circuit 13.8 and 92 kilovolt (kV) transmission line
with 66 high poles to interconnect to the 11D at the North Brawley | substation at Hovley
and Andre Roads.

The major components of the proposed East Brawley Development Project, and their function
and location are summarized in Table 1.
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Table 1: East Brawley Geothermal Development Facilities Summa

East Brawley Geothermal Development Project Facilities Summary

Facility

Well pads

Size

Up to 34 well pads
(including the four
existing exploration well
pads) would be about
316 feet by 356 fest in
size (~2 acres each). A
mud sump/containment
basin of about 75 feet x
260 feet x 7 feet deep
would be located on
each well pad.

Location

Identified well pads from the
exploration phase would be
utilized to the extent
feasible. Additional wells
would be drilled as needed
to provide adequate
praduction fluid and
injection capacity at well
sites.

Function

Well pads include all the
equipment necessary to
operate a well. During
development, any
additional drilling would
occur from the weli pads.
Well pads also include
containment basins for
drilling and maintenance
of the wells

Production Wells

Inside diameter of the
production wells would
be approximately 30
inches at the top and
would telescope with
depth. Wells are
expected to average
about 4,500 feet deep.

Production wells would be
located on the well pads at
the well sites shown in.
Approximately 17
production wells each on
separate well pads are
projected.

Production wells flow
geothermal fluid to the
surface that is then
transported via above
ground pipelines to the
power plant to generate
electricity.

injection
Wells

Injection wells would be
the same size as
production wells,

Injection well locations have
not yet been designated but
would be among the well
sites. Up to 3 injection wells
could be located on each
pad. A total of 17 injection
wells each on separate well
pads are projected.

Injection wells are used
to inject spent
geothermai fluid from the
power plant back into the
geothermal reservoir.
injection ensures the
longevity and
renewability of the
geothermal resource.

Geothermal
Production Fluid
Pipeline

The pipeline system
would vary in insulated
diameter from 8 to 30
inches depending on
individual well
productivity. Up to about
9 miles of production
pipeline could be
constructed.

The piping system would
connect the wells to the
power plant. The production
fluid pipeline would be
located within the pipeline
carridors.

Geothermal fluid would
be transported from the
production wells to the
power plant via the
geothermal production
fluid pipeline.

January 29, 2010
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East Brawley Geathermal Development Project Facilities Summary

Facility

Size

Location

Function

Injection Fluid
Pipeline

The injection piping
system would vary in
insulated diameter from
8 to 30 inches. Piping
would extend from the

| power plant to the

injection wells. Up to
about 9 miles of injection
pipeline could be
constructed.

The injection pipeline would
be located among the
pipeline routes.

Cooled geothermal fluid
would be transported
from the power plant to
the injection wells via the
injection fluid pipeline
where it would be
injected into the
geothermal injection
reservoir.

Access Roads

Access roads would be
no less than 10 feet
wide.

Access roads would extend
from existing County roads
to the well pads. Existing
farm roads would be used
to the extent practical.
Access roads developed for
exploration would be used
for any wells and pads that
are used for development.
Where new pads are
created, new access road
would be developed.

Access roads are used
during development to
construct the production
wells and install
equipment, During
utilization, access roads
are used for accessing
wells for maintenance.

OEC Units

Six, 16 MW (gross) OEC
units {manufactured by
Ormmat Turbines, Ltd.)
comprised of vaporizers,
turbines, generators,
condensers, preheaters,
pumps, and piping.

The modular OEC units
would be located on the
power plant site.

The OEC units are the
proprietary modular
binary geothermal power
generation equipment
used on the power plant
site.

Motive Fluid
Pressure Vessels

The motive fluid would
be stored in two,
11,880-gallon pressure
vessels.

The motive fluid pressure
vessels would be located on
the power plant site.

The motive fluid pressure
vessels would be used to
store isopentane for use
in the OEC units.

The vapor recovery unit
consists of a diaphragm

The vapor recovery unit is

The vapor recovery unit
would provide a

<1 to minimi
Vapor&rﬁfovery pump, a vacuum pump, located on the power plant renrﬁgjs?grgssrgf?sg;rgr:'::nee
and_ atctlvated carbon site. from the OEC units
canisters. during maintenance.
The substation would . The substation converts
Substati occupy a site about 180 ;I'he ts%b:?gggn‘;vfou:g eb € power generated from
ubstation feet by 150 feet in size ocate | Jt the plant to the proposed
{about 0.5 acres). power plant. line voltage, 92 kV.
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East Brawley Geothermal Development Project Facilities Summary

Facility

Size

Location

Function

Interconnection
Transmission
Line

There would be a new
two-mile long double
circuit 13.8- and
92-kilovalt (kV)
interconnection
transmission line with
86-foot high poles.

The interconnection
transmission line would
connect to the 11D grid at
the North Brawley 1
substation at Hovley and
Andre Roads. The new line
would span the New River.
One proposed route and
one alternative route are
under consideration.

The interconnection
transmission line would
transfer the electricity
generated by project to
the existing power grid
for distribution.

Noncondensible
Gas Distribution

The noncondensible gas
distribution line would
range from 4-8 inches in
diameter. Up to about

Noncondensible gas
distribution lines would run
from well pad separators
and power plant site

Noncondensible gases
from separators and
other equipment would
be compressed and

Line 4.3 miles of pipe could separators to the injection injected into the
be constructed. wells. subsurface reservoir.
Regeneray\(e The top of the scrubber The RTO/scrubber is The RTO/scrubber unit is
Thermal Oxidizer ; BACT for the abatement
would be about 30 feet located adjacent to the -
(RTO) and : of potential NCG
. high. power plant. gy
Caustic Scrubber emissions

Cooling Tower

Two cooling tower units
{each with seven to ten
cells), would be used
{manufactured by
Cooling Tower Depot,
Inc.). The cooling towers
would be the largest and

The cooling towers would
be located on the power
plant site.

The cooling towers would
provide cooling water to
condense the motive
fluid vapor in the

Water
Conveyance
System

most prominent facility condensers.
on the power plant site
(about 54 feet in height).
Water intake from the IID
I:;:?;Lﬁ%ngzy: qr.(:]e_ Rockwood Canal Gate 131
24 inch pipeline, about wouid be either The water conveyance

one mile in length, for
water coming from IID
source.

See text for alternatives
to ID water.

underground or put inside of
the Livesley Drain that runs
between the canal and the
power plant site.

See text for alternatives to
D water.

system would provide
makeup water for the
cooling tower at the
power plant site.

Blowdown Wells

Two to four cooling
water blowdown injection
wells would be
constructed similar to the
geothermal injection
wells.

The blowdown injection
wells would be located
adjacent to the power plant.

The dedicated blowdown
wells are used to inject
cooling water blowdown
to reduce the
concentration of
dissolved solids in the
cooling water.

|

January 29, 2010

Page 5




East Brawley Geothermal Development Project
Updated Project Description

East Brawley Geothermal Development Project Facilities Summary

Facility Size Location Function
The power plant site is
The power plant would the physical location
Power Plant Site | occupy about 16 acres The power plant would be where electricity would
and Common of the 30-acre parcel on | located on private land be generated using
Facilities which it would be owned by ORNI 19, LLC. modufar OEC binary
located. geothermal power plant
technology.
These habitable
C%‘\}friglez(;%m' The footprint of these Each of the facilities would structures would be used
Maintenance facilities is depicted on be located on the power to control, manage and
Figure 5. plant site. maintain the project
Shop .
operations.

Construction would commence soon after the CUP is issued. Construction of the power plant
would require approximately 15 months. Construction would require up to 200 workers at peak
construction. Well drilling, pipeline construction, interconnection transmission line construction,
and construction of the power plant would all be concurrent.

3.0 PROJECT LOCATION AND ACCESS

The project area is located within Imperial County, California, about 12 miles southeast of the
Salton Sea and 25 miles north of the U.S. border with Mexico (Figure 1). The project is within
the North Brawley Geothermal Overlay Zone and the Brawley KGRA, in the Imperial Valley,
Califorma (Figure 2). The geothermal overlay zone is a zoning classification developed by the
County of Imperial to facilitate development and utilization of geothermal resources in areas of
identified geothermal development potential.

The project area is comprised of multiple geothermal leases overlaying privately owned
cultivated properties in Sections 10, 11, 14, 15, 16, 21, 22, and 23, Township 13 South, Range 14
East, San Bernardino Base and Meridian (SBB&M).

The project is comprised of a power plant and a wellfield; the specific locations of each of these
are described below.

3.1 Location and Access of Power Plant

The East Brawley Geothermal Power Plant would be located on private agriculture lands in the
southeast corner of Section 15, Township 13 South, Range 14 East, SBB&M identified by
Assessor’s Parcel Number 037-140-06-01. This is located about one mile north of the City of
Brawley. The total property size is 32.8 acres and will not be subdivided. The power plant area
will be enclosed by a 6 foot wire fence in an area approximately 900 by 600 feet not including
the substation or stormwater retention basin. The house that is currently on the property is
vacant and will be demolished as part of project construction activities. A house across the street
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will be vacated and also demolished during construction and prior to the delivery of isopentane
to the new plant.

Access to the power plant will be on Best Road just north of Ward Road from a left hand turn
pocket built for this project (see traffic study). Best Road will be widened by about 20 feet in
this section to accommodate a northbound left turn lane at the entrance point. The necessary
tapers are provided, based on 35 mph design, which represents the Prima Facia speed limit, the
design speed for the road and Caltrans design criteria. It will be necessary to cover Best Canal
along the property frontage to accommodate widening of the road for the turn pocket.

The emergency access will be from Best Road into the south end of the property on the north
side of the Livesley Drain. The emergency access road will be constructed with an all-weather
surface and lead to a locked gate that can be opened by any emergency responders.

Both of the entrances into the plant site provide excellent access from the new Highway 111
bypass that will include an exit onto Best Road just south of Shank Road. Traffic will come
from Interstate 8, north on Highway 111 to Best Road.

3.2 Location and Access of Well Fleld

The East Brawley geothermal wellfield is laid out in a grid pattern over much of the project area.
The power plant site would be centrally located within the wellfield in Section 15. The well field
will be located between Rutherford Road on the north, Dietrich Road on the east, the New River
on the west, and just north of Shank Road on the south. Access to the wellpads and pipelines
will be from Best, Baum (not a county road), Groshen, Kerhsaw, Rutherford, Ward, and Wills
Roads. Additionally, farm and 11D} roads may be used for access. Encroachment permits for
ingress/egress and irrigation canal and drain crossings would be obtained from the Imperial
County Public Works Department and 11D as applicable.

Access to farm land would be coordinated with the landowners to minimize impacts to the
farming operations. The wellpads and pipelines will be along the edges of the fields. New access
roads would be constructed or improved only as needed to safely accommodate traffic required
for wellpad construction, well drilling and well and road maintenance. Road widths to well pads
would typically be no less than ten feet wide.

4.0 DESCRIPTION OF POWER PLANT

The proposed power plant can be described as having four interdependent operating systems: (a)
the geothermal fluid system; (b) the motive fluid system and fire suppression; (c) the geothermal
NCG and RTO/gas scrubber system; and (d) the cooling water system. Each of the OEC units
would be able to operate independently but would share common ancillary components such as
isopentane storage, geothermal brine supply and injection equipment, cooling towers, substation,
etc. Each of the power plant systems are described below.
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4.1 Geothermal Fluld System

Geothermal fluid from the geothermal reservoir at about 4,500 feet below the surface would be
pumped to the surface from the geothermal production wells. At the surface the geothermal fluid
would be transported from the well field via a pipeline system to the power plant site. At the
power plant site the produced geothermal fluid would be directed to flow through the six
proposed OEC units. The geothermal fluid system is a closed loop system. The geothermal
fluids from the production wells would be transported to the power plant site and would flow
through the level 1 and level 2 vaporizers and preheaters of each OEC unit, transferring the heat
to the isopentane motive fluid through the OEC’s shell and tube heat exchangers. The cooled or
spent geothermal brine would then be sent to the geothermal brine injection system without
coming into contact with the atmosphere.

4.2 Motive Fluld System and Fire Suppression

The OEC is a power generation unit which converts low and medium temperature heat energy
into electrical energy. Each OEC unit is an integrated closed cycle vapor turbo-generator system
that recycles an organic motive fluid in a fully closed loop with no discharges to the
environment. The OEC unit operates in a standard power generation cycle (Rankine cycle)
similar to the power generation cycle used in a steam turbine.

The motive fluid selected for the East Brawley Project is isopentane. Isopentane is a flammable,
but nontoxic, petroleum hydrocarbon that vaporizes at relatively low temperatures under most
atmospheric conditions. The isopentane is circulated through the OEC unit. Heat from the
geothermal fluid would be transferred via heat exchangers to vaporize the isopentane in a two-
level series of preheaters and vaporizers. The vaporized isopentane would be directed through
turbines which rotate generators converting mechanical energy into electricity.

On the backside of the turbine-generators the isopentane vapor would be cooled and condensed
back to liquid form in water-cooled condensers. The liquid isopentane would then be returned to
a storage tank where it would be cycled back to the OEC units again for reuse. The spent
geothermal fluid would be transported on the surface via pipelines to injection wells in the well
field where it would be pumped back into the subsurface geothermal reservoir.

The generated electricity would be transformed into line voltage and delivered via an
interconnection transmission line to a local utility power grid for distribution. ORNT 19, LLC is
negotiating a power purchase agreement (PPA) for sale of the energy generated by the project
with a major California utility.

The vaporized isopentane motive fluid from the level 1 and level 2 vaporizers would turn the
level I and level 2 turbines which together turn a common generator that produces the electricity
that is delivered to the substation where it is delivered to the transmission lines. The vaporized
isopentane is then condensed in a shell and tube condenser and returned to the preheaters and
vaporizers to repeat the cycle. The isopentane motive fluid is therefore also circulated within a
closed-loop system, with no significant, routine release or discharge of isopentane.
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The isopentane motive fluid system includes the isopentane side of the OEC Units, two (2)
11,880-gallon isopentane pressure vessels, and an OEC vapor recovery unit (VRU) on each OEC

condenser. A vapor recovery unit would be used during major maintenance activities on any of
the OEC Units.

Each OEC Unit contains approximately 23,000 gallons of isopentane (in the vaporizers,
preheaters, condensers and piping). In each OEC, the motive fluid system is designed as a
closed-loop, although there would be minor fugitive leaks from the valves, connections, seals,
and tubes. Isopentane from these leaks would be released to the atmosphere or would leak into
the geothermal or circulating cooling water lines. Operators would frequently inspect the OEC
Units leaks and visual signs of fugitive emissions. Isopentane leak detectors are utilized
throughout the facility and continuously monitored.

Any noncondensible gases in the air or water which may leak into the isopentane system would
eventually collect in the OEC condenser and reduce the efficiency of the OEC Unit. In order to
remove these noncondensible gases, each OEC condenser would have a small (~0.106 scf/hr)
OEC VRU. Each OEC VRU would consist of two chambers and a set of isolation valves.
Operation of each OEC VRU would be controlled by the power plant computer control system,
which would start the OEC VRU noncondensible gas “purge” sequence whenever the efficiency
of the OEC Unit fell below a set point. During “purging,” nearly all of the isopentane vapors in
the OEC VRU would be compressed into liquid isopentane and returned to the OEC Unit, while
the noncondensible gases, together with some small quantity of isopentane vapors, are
discharged to the atmosphere.

Some major maintenance activities require that at least a portion of an OEC Unit be cleared of
isopentane motive fluid liquid and vapors prior to performing the maintenance activities. To
control and minimize isopentane emissions during these maintenance activities, the liquid
isopentane is drained from the section of the OEC Unit (preheater, vaporizer or condenser) to be
maintained or repaired and transferred to another portion of the OEC Unit, the isopentane storage
tank, or another OEC Unit. A vacuum pump would then be used to evacuate and compress most
of the remaining isopentane vapors, returning the isopentane liquid to the OEC Unit. Those
isopentane vapors which do not condense would be released through the isopentane vapor
recovery unit, which would adsorb nearly all of the remaining isopentane vapors.

To reduce the risk of fire, isopentane vapor and flame detectors connected to the power plant
computer control system are placed at strategic locations around the OEC Units to quickly alert
the plant operators to any such hazardous situations. The fire protection system would include an
approximately 2,500-gpm diesel firewater pump. Water nozzles/monitors would be placed at the
power plant site to be used to minimize the risk of a fire spreading should one start within the
power plant. A Risk Management Plan would be prepared for this facility for isopentane.

4.3 Noncondensible Gas and Regenerative Thermal Oxidizer/Gas Scrubber

NCGs are naturally occurring gases in the geothermal fluid that are not easily condensed by
cooling. They are predominantly (99.9%) made up of nitrogen, carbon dioxide and methane. The
NCG separated from the geothermal production fluid would be compressed and injected back
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into the geothermal reservoir with the spent geothermal fluid. Under very high NCG content in
the geothermal production fluid conditions, some of the NCG may be treated in a regenerative
thermal oxidizer (RTQ) and gas scrubber system to remove air pollutants from the NCG before
venting the scrubbed NCG to the atmosphere.

Each of the production wells would deliver geothermal fluid to the power plant through
production pipelines. The geothermal fluids would first flow from the production wells through
closed, high-pressure well pad separators which would separate most of the geothermal
noncondensible gases from the geothermal brine. If the quantity of geothermal noncondensible
gases in the geothermal fluid is less than the high end of the possible range, all of these separated
geothermal noncondensible gases would flow through other dedicated pipelines to the power
plant site, to be dissolved or entrained in the geothermal brine as it is injected into the geothermal
fluid injection wells. Small quantities of these separated geothermal noncondensible gases would
be discharged to the atmosphere along the dedicated pipelines as condensate, created as the gases
cool, is drained from the pipeline.

However, if the quantity of geothermal noncondensible gases in the geothermal fluid is at the
high end of the possible range, up to twenty-five percent of these separated geothermal
noncondensible gases would flow through other dedicated pipelines to the RTO unit/caustic
scrubber system located at the power plant site. The remaining seventy-five percent of the
separated geothermal noncondensible gases would flow through the dedicated pipelines to be
dissolved or entrained in the geothermal brine as it is injected into the geothermal fluid injection
wells. As described above, small quantities of these separated geothermal noncondensible gases
would be discharged to the atmosphere along the dedicated pipelines as condensate created as the
gases cool is drained from the pipeline.

Up to twenty-five percent of the geothermal noncondensible gases separated at each of the well
pads would be delivered through dedicated noncondensible gas pipelines to the RTO unit/caustic
scrubber system located at the power plant site. The proposed RTO unit would receive the
noncondensible gases from the noncondensible gas pipelines. These gases are expected to
contain sufficient hydrocarbons and oxygen (with supplemental air and a small amount of
propane) to support complete combustion. Propane would also be used to pre-heat the RTO unit
during cold start-ups.

The RTO unit would oxidize the hydrocarbons in the NCGs and supplemental propane to carbon
dioxide and water vapor in an exothermic process.

The RTO unit would initially combust, and then abate, at least 97 percent of the benzene,
methane and other hydrocarbons in the NCGs it receives. It is considered Best Available Control
Technology (BACT) for the abatement of hydrocarbons and volatile organic gases in a wide
variety of applications. The RTO unit would also oxidize at least 97 percent of the hydrogen
sulfide in the NCGs delivered to the RTO unit. The oxidation of hydrogen sulfide in the RTO
unit would produce sulfur dioxide (S02) and water vapor. The resulting 802 emissions would be
controlled by the caustic scrubber.
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The low temperature combustion in the RTO unit is flameless and, thus, would not create
appreciable nitrogen oxides (NOX) from the oxidation of atmospheric nitrogen.

The proposed caustic scrubber would receive the carbon dioxide, water vapor, sulfur dioxide,
nitrogen oxides and other gases produced from the oxidation process in the RTO unit (as well as
the gases passing through the RTO unit unoxidized). Before entering the caustic scrubber, the hot
gases would be cooled through a direct contact quenching process. The quenched gases would
then proceed to the caustic scrubber, where they would be subjected to counter-flows of caustic
absorbate (water and sodium hydroxide). The caustic absorbate reacts with the sulfur oxides in
the quenched gases to produce sodium sulfates and sulfites, both water-soluble compounds that
are dissolved in the caustic scrubber water and piped to a storage sump at the bottom of the
scrubber. The remaining gases from the RTO unit are vented out the top of the caustic scrubber
through a 30-foot tall stack. The small quantity of spent absorbate would be drained from the
storage sump and piped to one of the cooling towers. Fresh absorbate would be added as needed
to make up for the loss of exhausted absorbate. The caustic scrubber would remove at least 97.5
percent of the sulfur oxides in the gases it receives. It is considered Best Available Control
Technology (BACT) for the control of sulfur dioxide.

A control panel with a programmable logic controller would be used to provide monitoring and
control of the RTO unit/caustic scrubber system. RTO unit/caustic scrubber system scheduled
maintenance would be coordinated with the maintenance schedule for the East Brawley power
plant. The RTO unit/caustic scrubber system would operate at least 95.9 percent of the hours the
power plant is operating (equivalent to operating 8,400 hours per year if the power plant operates
8,760 hours per year). When the RTO unit/caustic scrubber system is undergoing unscheduled
maintenance or otherwise not operating, the geothermal NCGs would bypass the RTO
unit/caustic scrubber system and would be delivered to the cooling towers for release to the
atmosphere unabated.

4.4 Cooling Water System

The cooling water system would consist of cooling towers using standard wet cooling tower
technology. Cooling water would be used to cool the motive fluid in the condensers and would
cycle back to a cooling tower where the water would be cooled, stored and made available for
reuse as system process water.

A simplistic diagram of the geothermal system processes minus the NCG and air emission
abatement system is schematically represented in Figure 4.

The isopentane vapor condensate is cooled by water circulating from the cooling tower through
the condensers. Evaporative cooling in the cooling tower cools the circulating water. A small
portion of the circulating water would be injected into the geothermal reservoir via dedicated
cooling tower blowdown wells adjacent to the power plant site. The cooling tower blowdown
removes the dissolved solids from the water that are concentrated as the water is cycled or reused
in the cooling tower.
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4.5 Water Conservation and Water Supply

4.5.1 Estimate of Quantity of Make-Up Water

The cooling towers would circulate an average of approximately 195,000 gallons per minute
(gpm) total of cooling water to the OEC Units. An average of approximately 2,600 gpm of
circulating cooling water would be evaporated from both cooling towers, and both would also
blowdown (discharge) an average of approximately 800 gpm. To maintain water balance, the
cooling towers would require an average of approximately 3,400 gpm or 5,500 acre-feet per year
(total) of cooling tower makeup water.

Binary power plants such as the one proposed are closed loop systems such that geothermal brine
produced from the geothermal reservoir is injected in whole back into the geothermal reservoir.
Therefore, only a brackish water supply is needed for the cooling system. This is different from a
geothermal flash plant where the condensed geothermal steam is used for the cooling water.
Flash plants are used on higher temperature geothermal resources than is the case with the East
Brawley resource.

Sodium hypochlorite (bleach) would be used for bacterial control in the towers as well as other
chemicals for pH control and corrosion inhibition.

4.5.2 Water Saved by Conservation Measures

The estimated amount of water required for the East Brawley power plant is about 5,500 acre-
feet. This is 27% proportionally less than that initially requested for Ormat’s nearby North
Brawley power plant and a 9% further reduction from North Brawley’s final design quantity.
This is the result of plant design and water optimization changes that were also implemented for
the East Brawley power plant, thus a decreased amount than originally stated in the East Brawley
CUP application.

The East Brawley Project area occupies approximately 100 acres so the water required for this
project equates to about 67 acre-feet/acre. By comparison, farmland consumes about 5.5 acre-
feet/acre. However, the project would supply electricity to 50,000 people, or about the entire
population of Brawley, and would generate revenue of $6,500/acre-foot of water compared to
$164/ac-ft for alfalfa based on data from the Summit Blue Consulting, LLC Renewable Energy
Feasibility Study prepared for lmperial County in 2008.

4.5.3 Water Supply from lID

Ormat plans to obtain its water for cooling tower make-up from the Imperial Irrigation District
(11D). Therefore, water losses (via evaporation and blowdown) from the cooling tower would be
made up by irrigation water obtained under contract from the 1ID. Although the Best Canal is
closest to the power plant, 11D has indicated it does not have the capacity to deliver the water
from this canal due to changes in that canal south of the City of Brawley. Makeup water would
be obtained from 11D Gate 131 on the Rockwood Canal located about one-half mile east of the
power plant site. The water from the Rockwood Canal would be gravity fed or pumped ina 10-
24 inch pipeline that would be either underground or put within the Livesley Drain that runs east
to west between the canal and the power plant (Figure 3).
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The project’s water consumption would be met by the [ID through their current resources,
transfers from other sources or would be offset through water conservation projects identified
and approved by IID. Water taken from iID would be subject to the approved Equitable
Distribution program during years of water supply demand imbalances. The IID is currently
developing an Integrated Water Resources Management Plan to address the water supplies for
new non-agricultural projects. In the immediate term the 1ID has completed an Inferim Water
Supply Policy for New Non-Agricultural Projects (11D 2009) which was recently approved by the
11D Board of Directors approval. The IID is expected to execute the pending contract agreement
with Ormat for Project water supply upon approval of the interim policy.

4.5.4 Water Supply Altemative: From Clty of Brawley Wastewater Treatment Plant

As described above, Ormat plans to obtain its water for cooling tower make-up from IID.
However, as an alternative and/or supplemental source of water supply, Ormat is currently
working with the City of Brawley to obtain treated, or recycled, water from their wastewater
treatment plant located immediately west of the power plant site (Figure 2). Ormat and the City
of Brawley have entered into a Memorandum of Understanding to facilitate exclusive
negotiations for the reclaimed wastewater which includes the construction of a tertiary system to
the City's secondary system which is currently being upgraded by the City. The additional
agreements include an operations and maintenance (O&M) agreement for operation of the
tertiary facility. The City would ultimately own and operate the tertiary facility when it is
completed.

This source of water would not be available until 2013 when the tertiary treatment plant would
be expected to be completed. Therefore, in the interim period, water from the 11D and/or other
alternative sources (as described below) would still be needed for the project.

Under this alternative, the City would deliver reclaimed water to the East Brawley Project which
is approximately Ya-mile east of the treatment plant adjacent to the New River where it currently
discharges treated wastewater under an NPDES permit. The City currently generates
approximately 4,400 acre-feet (3.9 mgd) of wastewater per year. As stated above, the estimate
of the water requirement for the East Brawley Power Plant would be 5,500 acre-feet per year.
Assuming that the effluent from the WWTP will average 4,400 acre-feet a year, ORNI 19, LLP
would be capable of utilizing all (100 percent) of the recycled water for cooling water makeup.
However, as noted below, an additional source of water would be required during the hot
summer months.

As noted, the new tertiary treatment facility is currently scheduled to be operational in early
2013. Thus, water from the Imperial Irrigation District and/or other alternative sources (as
described below) would be needed for the project in the interim period. A summary of the
conceptual design of the City of Brawley tertiary treatment and delivery system is provided
below. The design of this project is currently only in conceptual design phase, so the final
design may change somewhat from that described below.

Description of Current WWTP and Planned Expansion
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This treatment plant utilizes a lagoon system to treat 3.9 mgd of domestic sewage (2008 average
daily flow). The City of Brawley is currently upgrading the existing WWTP to increase its
average daily flow capacity to 5.9 mgd, and to meet more stringent NPDES permit requirements
for ammonia removal. Construction of the plant upgrade is expected to being in early 2010 and
be completed by late 2012. Although the upgraded and expanded plant will produce a higher
quality secondary effluent, this effiuent will not be of the quality required to meet the California
Title 22 criteria for direct use of recycled water in open recirculating cooling water systems.
Additional tertiary treatment facilities will be required in order to meet these requirements, as
well as water quality requirements specific to cooling water system operation.

Water Supply Objectives from Brawley WWTP

Ormat’s objective is to meet 100 percent of the make-up water demand for the cooling towers at
the proposed East Brawley power plant with reclaimed water. As noted above, engineering
estimates are that for a 50 MW plant, the make-up requirement would be up to 5,500 acre-feet
per year, which means that Ormat will use 100 percent of the recycled water from the WWTP

and will need an additional water supply. Additional water sources are described in Section
4.5.5 below.

Tertiary Treatment Objectives

Tertiary treatment consisting of coagulation, filtration and disinfection will be required to meet
or exceed the performance objectives of the California Recycled Water Criteria (Disinfected
Tertiary Title 22 Recycled Water; California Code of Regulations (CCR), Title 22) for direct use
in open recirculating cooling water systems. This level of treatment will produce effluent that is
low in turbidity, BOD, and microorganisms. Title-22 disinfected tertiary recycled water means a
filtered and subsequently disinfected wastewater that meets the following criteria from the
CDPH Purple Book Update. The requirements for filtered wastewater are at 22 CCR 60301.320,
and the disinfection requirements at 22 CCR 60301.230.

Tertiary Treatment Processes

Secondary treatment involves oxidation and clarification, which are already provided by existing
plant. In order to provide tertiary treatment, three components are traditionally necessary
according to 22 CCR. These processes include flocculation, filtration and disinfection. The
tertiary system will be based on either the addition of flocculation tanks and filtration systems, or
the use of membrane bioreactors, and upgrading the disinfection process in order to assure
meeting the applicable requirements. As stated above, a conceptual plan for the project is
currently underway but not yet finalized. Per an internal draft of the conceptual plan, possible
treatment methods to be included in the tertiary treatment plant include the following:

¢ Pretreatment
- May include some form of phosphate reduction/removal, including chemical
precipitation with lime, alum, polyaluminum chloride, or ferric chloride ~ if
phosphate reduction is not low enough from the City’s upgraded secondary treatment
system. Minimum phosphate levels are required to protect the cooling tower system
from corrosion.
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- Solids Processing, which would include pumping coagulated, settled solids/sludge
from the sedimentation basins into a 100,000 gallon concrete storage sump, and from
there the solids would be pumped to solids processing. The options for solids
processing include recycling tertiary solids to WWTP (pumping the solids to the
WWTP’s activated sludge thickeners, or centrifuges), pumping the solids to the
WWTP lagoons, or dewatering the solids with new centrifuges.

¢ Filtration. The following three alternatives for filtration/removal of suspended organic
and inorganic solids from water have been considered:

- Multi-media (such as use of silica sand, crushed anthracite coal, and garnet or
ilmenite, alone or in dual and triple combinations) filters (gravity filters and pressure
filters)

- Cloth disk media filters (use of a cloth membrane as the filter medium)

- Immersed membrane filters (including use of micro-filtration (MF) and/or ultra-
filtration {(UF) membranes)

» Disinfection: The tertiary treated water must be disinfected in order to meet the Title 22
criteria for recycled water use within open recirculating cooling water systems. in
addition, disinfection of water controls biological activities in the cooling water systems
as part of the chemical treatment program. Disinfection options include the following:

- Ultraviolet light (UV) disinfection (either by using the WWTP’s new UV system or a
new system)

- Chlorination disinfection, using either by dissolving chlorine gas in water or by
adding hypochlorite salts or solution, all of which lead to the formation of
hypochlorous acid (HOCL).

Water Storage
The effluent from the tertiary treatment system will be directed to a storage unit before it is

conveyed to the East Brawley plant. Three options are being considered:
» Conversion of the current Lagoon #4 at the WWTP to a storage pond. This pond can
store about 5 million gallons of water (currently preferred option)
e Construction of a water storage tank, about 5 million gallons, to be located on the
property of the Brawley WWTP
¢ Construction of a water storage tank, about 5 million gallons, to be located on Ormat’s
East Brawley power plant property, inmediately adjacent to the WWTP

Conveyance/Pipeline

The City of Brawley WWTP is within 2 mile of the East Brawley Power Plant, making
conveyance of water relatively simple. The water would be conveyed via a pipeline,
approximately 2,000 feet in length from the WWTP to the to East Brawley cooling towers. The
pipe would be manufactured from HDPE, and would be about 20 inch diameter. It would be
buried about three (3) feet below ground, except being deeper below the railroad bed. The
pipeline route is shown on Figure 8. The only property other than the City’s and Ormat’s would
be the railroad, of which Ormat would obtain petmits to place the pipe under the railroad right of

way.

January 29, 2010 Page 15




East Brawley Geothermal Development Project
Updated Project Description

Need for Additional Water Supply During Summer Heat Conditions

After 2013 when the tertiary treatment system would be complete, Ormat’s engineering
calculations show that during summer heat conditions, the water from the WWTP may not be
enough in itself for cooling tower make-up and additional water may be required from another
source. It is estimated that on average the additional amount of water that will be required would
be approximately 700 gpm (1,100 acre-ft/yr). The possible sources of additional water are
described below.

l.

Future Growth of Brawlev. With estimated growth rates of the City of Brawley, there
should be year-round adequate supply of water from the WWTP in about |0 years. After
this, Ormat would not need any additional water source.

Water Supply from IID: In the even that Ormat relies entirely on WWTP recycled water,
a smaller water contract with the IID will be considered for the secondary water source.
This is the primary option until Ormat can obtain enough water from WWTP after further
growth of Brawley. As described above, water will be obtained from IID Gate 131 on the
Rockwood Canal and piped to the plant. If canal water is used, 1,100 acre-ft a year
would be required to supplement the amount from the WWTP.

Use of Blowdown Water: Treatment of the cooling tower blowdown water (from both
this plant and possibly North Brawley plant) is being investigated so that the water can be
reused in the cooling tower instead of injected into the geothermal reservoir.

Water from Shallow Groundwater Wells: Using "ground water", as a back-up water
source during peak periods. The groundwater would need to be treated, either with
reverse osmosis membranes or with a nano-filtration membrane. This is a desirable water
source as it is currently not used and unusable for most other applications (the total
dissolved solids is too high for use in agriculture), and the only impact we can see
brought up as an issue being subsidence, but mitigation measures will be incorporated
into the project for this (as described below).

Description of Possible Groundwater System: As a backup water source during peak
periods, it is estimated that there would be about two groundwater wells that will be
drilled and used to supply this water, with each well will being about 400-700 feet in
depth. The wells would be approximately 24 inches in diameter at the top and telescope
with depth. Each well pad will be up to 5 x 6 feet (30 ft*2). The total production
capacity of the wells will be up to about 1,500 gpm if used only as a backup source. In
order to pump the water from the wells, on each well a centrifugal vertical production
pump will be installed. The water will be pumped through carbon steel pipes to a water
desalination system for purification for use in the cooling tower. The system would be
based on salt rejection membranes (nanofiltration and reverse osmosis). The water
desalination system will be installed in a 40 foot shipping container adjacent to the
cooling tower.

The system would be comprised of various components including a sand separator,
chemical dosing system (anti-scalant and acid), a series of micron filters and membranes,
two booster pumps, and a control system (PLC controlled). The desalination system is
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expected to have 40% to 60% recovery ratio (40%-60% of the feed will be purified and
used as cooling water makeup). The water desalination system will have two streams
coming out of it: Permeate and Concentrate. The permeate will be used for cooling tower
makeup. Because this water will be so clean, it is expected that 5-10 cycles of
concentration in the cooling tower will be achieved with this water source. The
concentrate will be injected into the geothermal reservoir together with the cooling tower
blowdown.

Mitigation Measure Incorporated into Project for Subsidence from Use of Groundwater:
The following measures are incorporated into the project to monitor and mitigate for
subsidence:

* Adequate subsidence network benchmarks will be placed around the plant site
and tied to the County first order network and will be surveyed annually to detect
the occurrence of subsidence. This data will be promptly submitted to the
Imperial County Department of Public Works (ICPWD). The benchmarks would
be installed to conform to County standards. Surveying would be performed to
National Geodetic Survey (NGS) standards. The North Brawley | project has
received approval for the program for the North Brawley Geothermal Overlay
Zone which also covers the East Brawley project area.

» Mitigation measures such as increased injection rates, deeper injection wells
and/or curtailed production operations are initiated subject to Division approval if
a recognizable subsidence bowl forms in the project vicinity, or if unusual aquifer
or injection interval pressure changes are observed.

4.5.5 Potential Impacts from Water Usage

Impacts to Water Supply/Utilities/Water Service Systems: Development Design Engineering
(DDE) of El Centro prepared a SB610 Water Supply Assessment (WSA) of the proposed project
(DDE, 2009). This study was intended for use by the County of Imperial in its evaluation of
water supplies for existing and future land uses. The evaluation examined water availability,
expected demands of the project, and reasonably foreseeable planned future water demands to be
served by IID. DDE, worked extensively over 9 months in close consultation with 11D to gather
and confirm the accuracy of the data and information presented in the WSA. 1D water staff
provided significant input to the document and deemed it acceptable before it was submitted to
County Planning. A summary of the report is provided below.

The Water Supply Assessment has determined that IID’s water supply is sufficient to meet
project needs. Water supplies for the Imperial Unit are anticipated to satisfy projected water
demands for 20-years given 11D’s existing agricultural, municipal and industrial uses, water
conservation and transfer requirements, rules and regulations, and operational policies. Particular
operational policies are the draft Interim Water Supply Policy (IWSP), and the in-process
Integrated Water Resources Management Plan (IWRMP).

The WSA stated that water supplies for the Imperial Unit are sufficient to satisfy water demands

of 1ID’s current agricultural, municipal and industrial uses, water conservation, and transfer
requirements for the term of the QSA. Given 1ID’s rules and regulations, operational policies,
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water supply for new uses in the Imperial Unit are anticipated to satisfy water demands for the
20-year projection of this WSA. In particular, the draft IWSP and the in process IWRMP provide
that 25,000 acre-feet will be made available in the near-term and an expected 50,000 acre-feet in
the long-term for new municipal, commercial and industrial uses.

The area that would be taken out of agricultural production as a result of the EBGDP is estimated
to use 991 acre-feet per year as farmland which uses a consumption rate of 5.25 acre-feet per
acre annually. Based on the history of water delivered to the same area by IID from 1998 to
2007, on average the project site has received 912 acre-feet per year. A change in land use from
agricultural to industrial for the area that would be taken out of agricultural production as a result
of the EBGDP results in an annual consumption of 5,500 acre-feet per year. This is an increase
of 455.00 +/- and 503.07 +/- percent when compared to the annual water usage for the area that
would be taken out of agricultural production as a result of the EBGDP based on a consumption
rate of 5.25 acre-feet per acre per year, and the average of IID’s 10-year annual delivery history
for the same area respectively.

In addition to the WSA, it is important to point out that the IID has approved and allocated the
use of 25,000 acre-feet per year for non-agricultural/industrial uses through its “Interim Water
Supply Policy for Non-Agricultural Projects” (dated 9-29-09). The approved 25,000 afy for
potential non-agricultural projects within the IID’s water service area far exceeds the combined
water needs of all of the non-agricultural projects currently proposed. As such, sufficient water
resources should be available for each of the projects. Additionally, as described above, Ormat
has received a signed MOU with the City of Brawley to construct facilities designed to supply
water to this geothermal project.

Impacts to Biological Resources: Prior to the County’s preparation of the Initial Study for the
East Brawley project, Development Design Engineering (DDE) of El Centro, prepared a study of
the impacts of the project to the IID drains and the Salton Sea. DDE’s analysis of the impacts to
the 1ID drains and the Salton Sea ecosystem concluded that the impacts would be less than
significant. This is supported by the information we present below and by the simple inference
that because DDE’s evaluation clearly concluded that the proposed project would have a
negligible or less-than-significant impact to the water supply to the Salton Sea, it can be inferred
- or implied that the impacts to biological resources as a result of this insignificant reduction in
water would also be insignificant.

Potential Impact to IID Drains & Salton Sea: Development, Design & Engineering (DDE)
prepared an evaluation of the impacts of the proposed project to IID Drains & Salton Sea, dated
December 3, 2009. As summarized in this report, the proposed water use for the facility is 5,500
acre-feet / year. This is the approximate amount of water needed to irrigate 1,048 -/~ acres of
agricultural land in Imperial Valley based on the assumption that an average acre of agricultural
land uses 5.25 acre-feet per year, which is the 2009 apportionment for water users that have
eligible farmable cropland. After analyzing the impacts of the project to IID drains and the
Salton Sea, DDE determined that any potential impacts are negligible, or less than significant,
for the following reasons:
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» The agricultural equivalent of land that correlates with ORMAT’S proposed water use
equates to approximately 0.23% of IID’s irrigated acreage, an insignificant amount.

» Approximately 13% of the total irrigated acreage within the Imperial Unit is irrigated at
least twice, which conveys additional water to {ID drains and the Salton Sea. When
compared to this additional drainage water, the proposed project’s reduction to drainage
water is insignificant.

e Assuming the total average irrigated acreage of the Imperial Unit uses 5.25 acre-feet per
acre per year; ORMAT proposes to use approximately 0.2% of all water used for
agriculture in the Imperial Unit, an insignificant amount.

» The proposed project’s reduction in drainage water is approximately 0.12% of the total
outflow of the Salton Sea through evaporation, an insignificant amount.

» The proposed project’s loss of drainage water is approximately 0.2% of the amount of
drainage water generated from Imperial Unit’s total average irrigated area, an
insignificant amount.

Cumulative Impacts from Use of Water: In response to the report described above, 11D} inquired
about an assessment of cumulative impacts considering other industrial facilities whose water
use (or potential water use) would reduce the inflow conveyed to IID drains and subsequently,
the Salton Sea. Following is a cumulative impact analysis on inflow to IID Drains and the Salton
Sea, prepared in concert between Ormat, DDE, and Barrett’s Biological Services.

The geothermal projects for which water applications have been submitted to IID and/or where
CUP applications have been submitted to Imperial County for new industrial projects total
approximately 8700 ac-ft. These include:

e East Brawley at 5500 ac-ft,

s Approximately 800 ac-ft for CHAR’s Hudson Ranch | project, and

e Approximately 2400 ac-ft for CalEnergy’s Black Rock projects at 800 ac-ft each.

This total combined amount of water from these projects is approximately 1/3 of the 25,000 ac-ft
allocated by IID for industrial use under the IWSP for non-agriculture projects. Using the same
calculations as those previously done for East Brawley, 8700 ac-ft calculates to 2523 ac-{t less to
the drains (8700 * 29% (% of water to tile/drains) which is less than 0.2% of the water
evaporated from the Salton Sea. Thus, this cumulative loss of water to the drains and ultimately
from proposed projects is also insignificant. Additionally, no one drain will be impacted more
than another. As a side note, rather than an adverse cumulative impact, there is actually a
positive cumulative impact from these projects, in that this water reduces the amount of salt
going to the sea by 8,700 tons.

The approved 25,000 afy for potential non-agricultural projects within the IID’s water service
area far exceeds the combined water needs of all of the non-agricultural projects currently
proposed. As such, sufficient water resources should be available for each of the projects.

Which Drains will be Impacted by Reduction of Water: In the same response to DDE’s
December 3 report, 1ID stated that “the project proponent did not address which drains will be
impacted by the facility (there may be direct impacts to the drains discharging to the Salton Sea
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and that may have pupfish present). Also the assessment lacked proper location of facility;
making it difficult to evaluate any other wildlife species issues, such as Yuma Clapper Rail.”
Following is information to respond to this comment, again, prepared in concert between Ormat,
DDE, and Barrett’s Biological Services.

There are no drains near the proposed East Brawley power plant site that drain directly to the
Salton Sea. Biological surveys completed in the area for the East Brawley project found no pup
fish or Yuma Clapper Rail habitat. The project site is only 32.75 acres which will equal (32.75 x
5.25 = 172 ac-ft x 29%) 50 ac-ft of water less to the Livesley Drain which is adjacent to the
property. The 5500 ac-ft needed for this project and the loss of 1595 ac-ft to the drains that
results would not come from that specific area but generically from the entire [ID system. Taking
“away” 53500 acre-feet of water from agriculture, which is what is implied, would be spread
across the 1ID’s district, not in the project area. Thus, 5500 ac-ft x 29% = 1595 ac-ft less to
drains across the county. If the same assumption is used for 8700 ac-ft, (8700 ac-ft/2,730,000),
0.32% less water goes to the drains from these proposed industrial projects. This is an
insignificant cumulative loss which also would not affect vegetation and/or wildlife found in the
drains and/or the Salton Sea.

Review of [ID’s draft Integrated Water Resources Management Plan (IWRMP aka [RP) and
Interim Water Supply Policy (IWSP) for Non-Agricultural Projects. Ormat has reviewed the
IWRMP, participated in [ID meetings and submitted extensive comments. The document
contains much incorrect data about existing geothermal projects in the valley in addition to
cooling technologies that are not viable in this meteorological environmental. We have submitted
similar comments to the California Energy Commission. The use of geothermal stcam
condensate for cooling water, which is source of water for flash plants, causes depletion of the
geothermal resource, subsidence, and release of the noncondensible gases from the geothermal
fluid and produces geothermal scales that may be hazardous. Whereas, the Ormat binary process
which requires “raw” water eliminates these negative environmental impacts. This is viewed as
that the Ormat binary process is a much cleaner and environmentally sound method over steam
and flash type plants, and certainly an environmental improvement over coal and gas power
plants.

Review and Compliance with the [ID Water Conservation and Transfer Project Draft Habitat
Conservation Plan (HCP): Ormat and its team of consultants reviewed these documents. As
shown in the calculations above, the proposed amount of water is insignificant to biological
resources and, thus, will not impact either individually or cumulatively the requirements of the
[ID Water Conservation and Transfer Project draft HCP. In addition, pending the City of
Brawley’s completion of upgrades to the treatment plant currently scheduled for 2012, tertiary
treated water is planned to replace 1ID’s pending water contract. Therefore, this is a temporary
use of canal water from 11D, about 2-5 years.
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5.0 DESCRIPTION OF WELLFIELD, DRILLING, TESTING,
PRODUCTION, INJECTION

5.1 Geothermal Welifleld (Revised)

The Brawley geothermal wellfield is laid out in a grid pattern over cultivated fields in the project
area. The grid pattern is generally aligned along field roads located adjacent to existing irrigation
channels or drains.

A description of the revised/updated well field was included in an amendment to the East
Brawley CUP application submitted to the County in March 2009. This information is provided
below. A copy of the latest wellfield map is provided in Figure 3.

The well field was revised in March 2009 to reflect addition land that has been leased and the
results of the exploration well drilling to date. The total well count has also dropped from 60 to
about 34. It will still be split about equal between production and injection wells. The New
River pipeline crossing is also reflected on the revised map. The amount of pipeline in the well
field will be reduced as a result of less wells and a consolidated well field. Several of the well
pads on the south end of the field will be best accessed from Shank Road.

Ormat has obtained an easement from the Imperial Irrigation District (11D) for the transmission
line routing along Ward Road to the west of the proposed plant location. They own parcel
number 037-160-51-01, a 5.78 acre parcel between the railroad and the Veysey parcel.

Ormat was selected by the City of Brawley to negotiate exclusively for the water from their
Waste Water Treatment Plant. Ormat proposes to build the upgrades needed to bring the facility
to tertiary treatment and then give the facility to the City and pay for the water via an operations
and maintenance agreement. The City will be the CEQA lead agency for this project. The
treatment plant will generate enough water for the East Brawley power plant such that canal
water from the IID will only need to be a backup once the facility is buiit. Ormat is requesting
that the County and the City work together under a Memorandum of Understanding to prepare a
single CEQA document that satisfies both the City and the County because the issues brought up
in the EEC hearing would be the same — impacts to water and ecosystems of the 1D drains and
Salton Sea.

This realignment of the well field will have less impact than the project as originally proposed as
it is smaller. Biological and cultural resource surveys will be performed to duplicate those
already completed on the other areas of the project.

Access to the well pads and pipelines would be from Andre, Best, Baum (not a County road),
Groshen, Kershaw, Rutherford, Ward, and Wills Roads. Additionally, farm roads and IID roads
(with permission) may be used for access. Encroachment permits for ingress/egress and
irrigation canal and drain crossings would be obtained from the Imperial County Public Works
Department and IID} as applicable. With the exception of two well sites (14-15 and 15-15), all of
the proposed well sites are located east of the New River. Access to farmland would be
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coordinated with the landowners to minimize impacts to the farming operations. The well pads
and pipelines would be along the edges of the fields. New access roads would be constructed or
improved only as needed to safely accommodate traffic required for well pad construction, well
drilling, and well and road maintenance. Road widths to well pads would typically be no less
than ten feet wide.

5.2 Well Drilling

Geothermal well drilling would be conducted from constructed well pads approximately 316 feet
by 356 feet (about 2 acres). A well pad sump/containment basin (nominally 75 feet x 260 feet x 7
feet deep) would be constructed on each well pad to contain drilling mud and rock cuttings from
the drilling operations (Figure 6). A Stormwater Pollution Prevention Plan (SWPPP) has been
prepared for the geothermal well field and is amended for the construction of each new well pad
to prevent stormwater discharges from the well pads during site construction.

Standard geothermal well drilling equipment and well drilling operations would be implemented
for the project. The wells would be drilled using a large rotary drilling rig whose diesel engines
are permitted under the California Air Resources Board (CARB) Portable Engine Registration
Program (PERP). The wells would be drilled with water-based mud to circulate the drill cuttings
to the surface. During drilling, the top of the drill rig derrick would be as much as 175 feet
above the ground surface, and the rig floor could be 20 to 30 feet above the ground surface. The
typical drill rig and associated support equipment (rig floor and stands; draw works; derrick; drill
pipe; trailers; mud, fuel and water tanks; diesel generators; air compressors; etc.) would be
brought to the prepared site on approximately 40 or more large tractor-trailer trucks. The
placement of this equipment within each prepared site would depend on rig-specific
requirements and site-specific conditions.

The well bore would be drilled using non-toxic, temperature stable gel-based dritling mud or gel
and polymer drilling fluid to circulate the rock cuttings to the surface where they are removed
from the drilling mud. The mud is then recirculated. Rock cuttings would be captured in the
containment basin. Additives would be added to the drilling mud as needed to prevent corrosion,
increase mud weight, and prevent mud loss. The inside diameter of the wells would be
approximately 30 inches at the top and would telescope with depth. The typical design depth of
both the production and injection wells is projected to be about 4,500 feet. Each geothermal well
would be drilled and cased to the design depth or the depth selected by the project geologist. The
final determination of well depth and well completion would be based on geoclogical and
reservoir information obtained as wells are drilled.

The California Division of Oil, Gas and Geothermal Resources (CDOGGR) regulates geothermal
well drilling operations on private lands in California. CDOGGR approves the drilling program
for each well including the blow out prevention equipment (BOPE) to ensure the drilling
operations are safe, protect the community, and protect land and water resources. Drilling
operations would take place for 24 hours per day, 7 days per week. Each geothermal well would
take approximately 30 days to complete.
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5.3 Well Testing

Wells would be tested while the drill rig is still over the well. The residual drilling mud and
cuttings would be flowed from the well bore and discharged into the drilling sump. This cleanout
flow test may be followed by one or more short-term flow tests, each lasting from several hours
to a day and also conducted while the drill rig is over the well. These tests typically consist of
producing the geothermal well into portable steel tanks brought onto the well site while
monitoring geothermal fluid temperatures, pressures, flow rates, chemistry and other parameters.
Steam from the geothermal fluid would be allowed to discharge to the atmosphere. Produced
fluid from the short-term flow test would be pumped back into the well.

An injectivity test could also be conducted by injecting the produced geothermal fluid from the
steel tanks back into the well and the geothermal reservoir. The drill rig would likely be moved
from the well site following completion of these short-term test(s). Following the short-term test,
all equipment would be removed and the well shut in. Temperature profiles of the wellbore
would be measured during the shut in period.

After the rig has moved, a longer-term test could be conducted using a test facility consisting of
approximately ten, 21,000-gallon steel tanks, injection pumps, coil tubing, nitrogen pumps,
filtration units, flow meters, recorders, and sampling apparatus. This test could last for 30 days.
Steam from the geothermal fluid would typically be allowed to discharge to the atmosphere. The
remaining water would be injected back into either the well from which it was produced or into a
second well via temporary pipeline routed along the well site access roads.

Following completion of the short-term geothermal well testing, all of the drilling and testing
equipment would be removed from the site. The surface facilities remaining on the site would
typically consist of several valves on top of the surface casing, which would be chained and
locked and surrounded by an approximately 12-foot by 12-foot by 6-foot high fence to prevent
unauthorized access and vandalism.

5.4 Production and Injection Wells

Geothermal resources required to supply the power plant would be supplied from the production
wells surrounding the power plant location. Geothermal fluid injection wells would be required
to inject the geothermal fluid produced for the project back into the geothermal reservoir. The
production and injection wells would be drilled from selected well sites. More than one injection
well may be placed on an injection well pad to reduce the use of farmland for the project.

As geothermal production and injection wells age they typically produce less and/or cooler
geothermal fluid, or inject less fluid, and may need to be redrilled or worked over. Redrilling or
reworking a well requires many of the same activities required to drill a new well. These
activities would occur periodically over the life of the project. Any of the geothermal production
wells which do not demonstrate sufficient commercial productivity may be converted to an
injection well. Any of the wells could also be converted to a monitoring well, or could be
abandoned in conformance with the requirements of the CDOGGR.
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Dedicated cooling tower blowdown wells (2-4) would be drilled in the same way as an injection
well. The only difference is the fluids they take for injection is the water from the cooling tower
which is not geothermal brine. These wells would be located adjacent to the power plant.

5.5 Well Site Production and Injection Equipment

Each new production well would be equipped with a pump driven by an electric motor located
on top of the well pump discharge head. A small, truck-mounted well maintenance rig would
install these pumps in the wells. Other small trucks and vehicles would be involved in installing
the pump, which is normally conducted only during daylight hours. An electric cable installed
along the pipeline from the power plant would provide the electricity to power the well pump
motor. Mineral oil is pumped down from the surface at the rate of one to three gallons per day to
lubricate the downhole pump lineshaft bearings. This lineshaft bearing lubrication water or
mineral otl would be discharged into the produced geothermal fluid and eventually injected into
the geothermal fluid injection reservoir. The mineral oil is less than 2 ppm of the volume
injected. Production wells would have corrosion and scale inhibitor located on the well pad with
secondary containment.

Production wellhead dimensions are not expected to exceed a height of fifteen feet above the
ground surface or four feet in diameter. An approximately 8-foot by 15-foot, 10-foot high motor
control building may be located within approximately 50 feet of each production well. It would
house and protect the auxiliary well systems, motor switchgear controls and sensors, and
transmitters for temperature, pressure, and flow rate data. The wellhead, pump motor and motor
control building would each be painted an earth tone color to blend with the area and minimize
visibility. A gas separator would also be located on each well pad used for production wells.
They are 6 feet in diameter, 20 feet long and stand 18 feet tall. Up to about twenty-five percent
of the geothermal noncondensible gases separated at each of the well pads may be delivered
through dedicated noncondensible gas pipelines to the geothermal noncondensible gas scrubbing
system located at the power plant site as described previously.

Each well pad would also include a sand separator for removing sand from the geothermal fluid
and a booster pump to increase geothermal fluid pressure. Neither wellhead pumps nor the
auxiliary equipment or motor control buildings are required at the injection well sites. Instead,
injection pumps located at the power plant site would pump the geothermal injection fluid
through the injection pipeline system, providing sufficient pressure to inject the cooled
geothermal fluid back into the geothermal reservoir. More than one injection well may be located
on an injection wellpad. It is likely that some sort of sand separator and/or filtration system will
be located at the injection well pads (in addition to production well pads).

5.6 Geothermal Pipeline Systems

Above ground pipelines will be constructed to deliver the produced hot geothermal fluid from
the production wells to the power plant site (aka geothermal production fluid pipelines).
Similarly, above ground pipelines will be constructed to return the cooled or spent geothermal
fluid from the power plant site to injection wells for subsurface injection of the fluid back into
the geothermal reservoir (aka geothermal injection fluid pipelines). The proposed
interconnecting production and injection fluid pipeline routes are shown on Figure 3.
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Each of the production wells would deliver geothermal fluid to the power plant through new
pipelines routed in corridors adjacent to existing farm roads or parallel to, but outside of the
rights-of-way of County roads. The total length of new pipeline would depend on which of the
production wells were connected to the power plant. Ormat either has geothermal leases with the
landowners where the pipelines would be located or would work with the landowners to obtain
easements for the placement of the pipelines to minimize impact to farming operations and to
stay outside of Imperial County rights-of-way, not only existing but for future expansion.

Similarly, the injection fluid pipelines to the injection wells would be routed in corridors
adjacent to existing farm roads or parallel to, but outside of the rights-of-way of County roads. In
some sections, the injection pipeline would also parallel the new production pipeline. Here the
injection pipeline would either be placed adjacent to, or atop (“‘piggyback™) the production
pipeline. The total length of new injection pipeline would also depend on which of the injection
wells were connected to the power plants.

The total length of new pipeline would depend on which of the wells were connected to the
power plant. If all of the approximately 35 wells were connected, then approximately 9 miles of
new production fluid pipeline would be constructed.

The production and injection pipelines would be constructed from steel pipe designed,
constructed, tested and inspected pursuant to current industry standards for high temperature,
high pressure piping. The diameter of the steel pipe would vary depending on the type and
amount of geothermal fluid to be conveyed. Once covered with about two inches of insulation
(one inch for injection pipelines) and a protective metal sheet (appropriately colored to blend
with the area), the overall outside diameter of the finished pipe would range from 8 to 36 inches.
The pipelines would be constructed near ground level (averaging about one foot off the ground)
on pipeline supports installed approximately every 20 to 40 feet along the pipeline routes.

“Expansion loops” would be constructed about every 250 to 500 feet along the production
pipeline route so that the pipeline could “flex” as it lengthens and shortens due to heating and
cooling. These square bends in the pipeline are typically horizontal, approximately 40 feet in
length by 40 feet in width. Some expansion loops are vertical, aithough these are typically
smaller, 15 to 20 feet high. Electrical power and control cables for the production well pump
motors and valves, and production and injection wellhead instrumentation would be installed in
steel conduit constructed on the pipe supports, buried in a trench dug next to the pipelines or
provided by an aboveground electrical distribution line. Injection pipelines have fewer expansion
loops.

Some new access roads would be built for pipeline construction or maintenance. Pipeline
construction would not require significant grading of the pipeline route. The pipeline would be
constructed to cross beneath existing roads to allow continued access. Pipeline crossings of any
unpaved roads (including Ward) would typically be constructed by the cut-and-fill method,
which minimizes the time during which traffic on the road would be impacted. A trench would
be cut through the road and a prefabricated U-shaped section of insulated, wrapped geothermal
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fluid pipe, placed inside a larger diameter pipe or otherwise protected so that it is strong enough
to support traffic on the road above, would be placed in the trench. The excavated dirt would
then be backfilled and compacted around and above the pipeline or pipe sleeve, and the roadbed
material would be repaired or replaced. Access would typically be restricted for only a few hours
during actual construction. Appropriate traffic controls (including detour signs) would be in
place during any construction within the roadbed or adjacent shoulders of each road to warn and
control traffic.

For the crossing of Best Road, the pipeline and accompanying power and control cables would
be installed by cut and fill technique or with microtunneling procedures. The latter technique
does not disrupt traffic and neither technique would cause settlement of the roadbed.
Microtunneling would be conducted by specialty contractors using specialized equipment.
Oversize steel casing would be installed behind a boring machine that would be advanced under
the road by “jacking.” Pits would first be excavated and braced at each end of the casing run. The
boring machine and casing sections would then be lowered into one pit. The boring machine
(with casing behind it) would be “jacked” under the road using specially designed jacks. Casing
sections would be welded together as they are moved forward to form a continuous casing under
the road. Once the welded casing is in place under the entire road the boring machine would be
removed through the other pit. Cement grout under pressure would be used to fill any voids
between the casing and the dirt under the road.

The pipeline crossing of the New River would interconnect facilities on the east and west sides
of the river. The crossing is discussed in further detail in Section 5.7 below.

Pipeline crossings of the Imperial Irrigation District (1ID) canals or drains would be above
ground or underground at their request. All River and IID canal and drain crossings would be
engineered and constructed in conformance with the applicable 1D encroachment permit
requirements. Field drains and head ditches would be crossed by the pipelines as agreed to with
the individual landowner/geothermal lessor.

Pipeline construction would be conducted concurrent with the construction of the power plant.

5.7 Now River Plpeline Crossing

A description of this project was included in an amendment to the East Brawley CUP application
submitted to the County in March 2009. This information is provided below. See the March
2009 submittal for draft figures and drawings; however, the plans have been revised/refined
somewhat and the latest preliminary draft plans are available from Ormat.

This project involves the installation of piping over the New River north of the City of Brawley,
east of Highway 111 and Andre Road and just south of the City of Brawley’s Wastewater
Treatment Plant (See attached figure). It will located on private land (APN 037-140-02-01)
owned by Veysey, Victor V. & Janet D and under lease to ORNI 17, LLC in the southeast corner
of Tract 118 (see map). Several pipes from geothermal pads on the east side of New River will
be extended across the New River (WGS 84 33°1°01.47/115 °31°12.1™). The pipes will allow
connection of geothermal wells located on both sides of the river. The pipe crossing at the river
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will be approximately 18 feet wide and begins at the end of a private road on each side of the
river.

The crossing will support the following equipment:

2 x 24 inch geothermal brine lines

2 x 12 inch noncondensible gas lines (mostly carbon dioxide)

I x 16 inch pipe for canal water for cooling tower make up

I x 12 inch pipe for cooling tower blow down water (possibly from North Brawley to
East Brawley)

e A 36 inch cable tray for power and control cables

¢ A man walkway for maintenance and inspection

The crossing would be a truss structure spanning the river. The footings to support the structure
and pipes will be approximately 15-20 foot square on each side of New River. A total of two
footings will be placed approximately 10 feet east and west of the bank of New River. The
footings are located in an area of sparse vegetation consisting of salt cedar (Tamarix sp.). The
area necessary for construction activities will be approximately 100 feet and will be located east
and west of the bank of New River. '

The pipes will be constructed of industrial standard designation of “extra heavy” wall thickness.
An automatic injection pump shut-off and check-valve system will immediately stop fluid flow
should a leak or break occur in any of the pipes. A system of pressure and flow sensing devices,
capable of detecting any leak or spill, would be installed and maintained. Additionally, the
pipelines would be inspected on a regular basis. The crossing and pipelines will be designed,
engineered, manufactured and assembled to perform and comply with all the relevant county,
state and federal regulations such as California Building Code, ASME and OSHA.

The pipe will be positioned through the use of cranes located east and west of the bank of New
River. Other construction equipment will include a forklift, water truck, backhoe and loader.
The area on each side of the river where the crossing will be anchored is flat and will require
minimal grading. No grading permit is anticipated to be required based on the amount of dirt to
be moved. The anchors will be away from the river bed. Erosion control measures will be
implemented if the final design indicates that protection of the river is needed from potential
erosion or run-off during construction. Construction time will be brief; approximately five to six
weeks.

Locked gates will be located over the pipelines on each end of the crossing to prevent public
access. There will be a walk way area to allow workers to inspect the pipelines, there is no
vehicle access. The gates will signed “private property” and “no trespassing” in both English
and Spanish.

Potential impacts to biological resources, cultural resources, and other issues were discussed in
the March 2009 submittal with a conclusion of no significant impact from the New River Bridge
Crossing.
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6.0 TRANSMISSION AND INTERCONNECT

ORNI 19, LLC is negotiating a power purchase agreement (PPA) for sale of the energy
generated by the project with Southern California Edison (SCE). If these negotiations falter, the
project would not stop as ORNI 19 LLC could either contract with other utilities or energy
companies or could use an option under the existing North Brawley Geothermal Project PPA
with SCE which allows them to sell up to 100 MWs,

A substation would be located on the west side of the power plant site. A new transmission line
would interconnect to the TID at the North Brawley | substation located near the intersection of
Hovley and Andre Roads. The interconnection line would be a 2- to 5-mile long double circuit
13.8- and 92-kilovolt (kV) transmission line with 66-foot high poles. The transmission line pole
and turning structure designs have not yet been completed, but the distance between the
conductors and the ground wire near the top of poles will exceed 60 inches to prevent the
potential electrocution birds that may perch on the poles. Both the new substation and the
interconnection transmission line would be part of the East Brawley Project. The new line would
span the New River, but no structures would be constructed within the River. Encroachment
permits and easements would be obtained from the landowner or agencies as required for
permitting and installation of the interconnection transmission line.

The proposed interconnection transmission line route and one alternative route are under
consideration as shown in Figure 7. The proposed interconnection line would be routed to the
west from the power plant substation, crossing the New River and would be aligned north of
Andre Road to the interconnection point at the North Brawley | substation (west route). The
alternative interconnection transmission line route would course northerly to an alignment on the
south side of Baum/West Baughman Road turning west and crossing the New River to Hovley
Road where it would turn to the south to the North Brawley 1 substation interconnection point
(north route). The substation and interconnection transmission line construction would be
conducted concurrent with the construction of the power plant.

The substation at North Brawley is the point of demarcation between Ormat and the 11D. The
substation is owned by ORNI 18, LL.C. The transmission lines beyond the substation are owned
and operated by [ID to a point of interconnection with California Independent System Operator’s
(CAISO) controlled grid.

7.0 ABANDONMENT AND SITE RESTORATION

The projected life of the Project is a nominal 30 years. At the end of the useful life of the Project,
equipment and facilities would be properly abandoned. The geothermal wells would be
abandoned in conformance with the wvell abandonment requirements of the CDOGGR.
Abandonment of a geothermal well involves plugging the well bore with clean drilling mud and
cement sufficient to ensure that fluids would not move across into different aquifers. The
wellhead (and any other equipment) would be removed, the casing cut off at least six fect below
ground surface, and the well site reclaimed.
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At the end of power plant operations, the project would prepare and implement a Site
Abandonment Plan in conformance with Imperial County and CDOGGR rcqulrcments The Plan
would describe the proposed equipment dismantling and site restoration program in conformance
with the wishes of the respective landowners/lessors and requirements in effect at the time of
abandonment. Typically, above- ground equipment would be dismantled and removed from the
site. Some below ground facilities may be abandoned in place. The surface of the site would then
be restored to conform to approximate pre-project land uses.

8.0 ALTERNATIVES CONSIDERED BUT ELIMINATED

An alternative project location for the project was considered, but it was determined that the
proposed project was specific to Ormat’s geothermal leases in East Brawley. A geothermal
project must be sited near the commercial geothermal resource it is utilizing because the
geothermal resource cannot be transported long distances without losing its heat and viability as
an exploitable energy source. Ormat acquired the proposed power plant location because of its
location with respect to the geothermal resource and the availability for purchase. As such, an
alternative project location was eliminated from further consideration.

9.0 ENVIRONMENTAL PROTECTION MEASURES

Measures intended to mitigate potential impacts from occurring as a result of the Project
construction and operations were listed in the CUP application and applicant’s provided
Environmental Assessment.

10.0 LIST OF OTHER STUDIES PERFORMED FOR PROJECT

Barrett’s Biological Surveys. 2008. Ormat East Brawley Plant, Preconstruction Survey, Imperial
County. (May 2008). Prepared for Ormat Nevada, Inc.

Barrett’s Biological Surveys. 2007. Biological Technical Report, Ormat Geothermal Plant Site,
North Brawley, California. (May 15, 2007). Prepared for Ormat Nevada, Inc.

Darnell & Associates, 2009. Traffic Study for East Brawley Geothermal Development Project.
December 1, 2009 (revised)

Development Design & Engineering. 2009. East Brawley Geothermal Development Project,
SB 610 — Water Supply Assessment — FINAL. (August 11, 2009). Prepared for Ormat

Nevada Inc.

Development, Design & Engineering, 2009. Environmental Assessment of ORMAT's East
Brawley Geothermal Development Project’s Potential Impact to IID Drains & Salton
Sea. December 3, 2009

Environmental Management Associates, 2008. Application for Authority to Construct ORNI 19,
LLC — Ormat Nevada, Inc., East Brawley Geothermal Development Project. October.
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Tierra Environmental Services. 2008. A Cultural Resources Swrvey of 189-Acres Proposed for
Geothermal Development near Brawley, Riverside [sic] County, California. (November
2008).

Tierra Environmental Services. 2009, Letter Report: Additional Cultural Resources Survey for
the East Brawley Geothermal Project. (March 17, 2009).
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‘ 1
. i . Do [

| Rugherford Roadt

Rutherford Rnald

: " — v i = P

[. Propoged Ormat .
2| BrawleyjEast River
1" Power Plant Site

dre Road ATTOIE

3 -
i PP VardRoad 2% ... R+

o,

\
Branf!t Road

rrac; =

Wilz Road

AT
A

LTI

v
.

i,!

|

- Fredericks Roady
R

...

! Gardner Road

) Urp;—m Area

el

m Shank Read

o i

;
3

L sy

fg el

W R g

Figure 2: North Brawley Geothermal Overlay Zone Map Geothermal Wellfield — Brawley East River Development Project



Proposed Geothermal Development Wel Site;
Approved Geothermal Exploration Well Site:
Proposad Geothermal Pipeline Route:

Propeosad Freshwater Pipeline Route:
Proposed New River Crossing:

TN* MN

Project Area Extents 120
Shown on the Figure: !
i
0 0.5 1.0

Miles

Figure 3: Geothermal Wellfield — East Brawley Development Project




ORMAT Water Cooled Binary Geothermal Power Plant

Figure 4: Schematic of Ormat Water Cooled Binary Geothermal Power Plant
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TYPICAL WELL PAD LAYOUT DIAGRAM
BRAWLEY (EAST RIVER) GEOTHERMAL PROJECT
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Figure 6: Typical Well Pad Layout Diagram
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Figure 8: Proposed Tertiary Water Pipeline Route
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NORTH BRAWLEY GEOTHERMAL DEVELOPMENT PROJECT

CONDITIONAL USE PERMIT APPLICATION

INTRODUCTION

ORNI 18, LLC, a wholly owned subsidiary of Ormat Nevada, Inc. (Ormat), proposes to build
the North Brawley Geothermal Development Project in the vicinity of the North Brawley
Geothermal Exploration Project coveted by Conditional Use Permit #06-0021 and the
Environmental Impact Report (EIR) for the Geothermal Overlay Zone (g-overlay zone). This
project is just north of the town of Brawley in Imperial County, California (see Figure 1).

This Conditional Use Permit application is for the construction of a new 49.9 net MW binary
power plant composed of six (6) Ommat Energy Converters (OEC), a transmission line
intercormect, the geothermal well field beyond the six wells permitted by CUP #06-0021,
pipelines to bring the geothermal fluids to the power plant and brine to wells for injection and a
water conveyance system to bring water from the Imperial Irrigation District (IID) to the power
plant for cooling.

BACKGROUND

The North Brawley Geothermal Development Project would be located on private agriculture
lands just north of the City of Brawley in Sections 9, 16, 17, 20 and 21, Township 13 South,
Range 14 East, San Bernardino Base and Meridian in the North Brawley Known Geothermal

Resource Area. The project area is in the same general area of the former Southern California -

Edison 10 MW Brawley Unit | geothermal experimental power plant and the geothermal wells
drilled by Unocal for the project (Figure 2). It is the g-overlay zone that was permitted by the
Final EIR dated April 1979 that includes Ormat’s proposed power plant project which will not
utilize the previous power plant location or well sites. Additionally, the former power plant
and wells have been plugged and abandoned.

The southern boundary of the project area is about 1 mile north of the City of Brawley. The
city is currently updating their general plan which will not include residential development
north of the new Highway 111 bypass (Figure 2). This includes the city’s “sphere of influence.”
The bypass is scheduled to start construction in the late fall of 2007 by Caltrans and follow
Shank and then Fredericks Road on the north of town. The first phase of construction will take
the bypass as far as the New River. This is the only substantial change in the area since the
EIR was completed in 1979. The project will use Hovley Road for primary access to the power
plant site. Highway 111, and county roads N. Baughman and Andre Road will be used to
access well locations. There are also farm and IID ditch roads that will be used to access some

well locations.
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The Ormat North Brawley Geothermal Development Project would consist of the following
facilities: '

(a) A 49.9 MW (net) geothermal power plant, consisting of six OEC binary generating
units (OEC Units 1 through 6) with vaporizers, turbines, generators, condensers,
preheaters, pumps and piping, motive fluid storage, a motive fluid vapor recovery
system, two cooling towers with 8-10 cells each, substation, approximately a 250 foot
transmission line interconnect and related ancillary equipment;

(b) A control room, office, maintenance shop and other facilities jocated at the power plant
site;

(c) Twenty to 26 (6 may be production or injection) production wells averaging 3000 feet
deep, including four of the six exploration wells, with associated pumps, piping,
electrical and other related ancillary equipment;

(d) Fourteen to 20 (6 may be production or injection) injection wells, including two of the
six exploration wells, averaging 3000 feet deep with associated pumps, piping,
electrical and other related ancillary equipment;

(e) Piping from production wells to the power plant and from the power plant to the
individual injection wells;

(f) Blowdown(s) wells at the power plant site for cooling tower Blowdown;

(g) Pumps, tanks, valves, controls, flow monitoring and other necessary appurtenances to
the above wells and pipelines;

(h) Maintenance of the production and injection wells cited in (c), (d), (&), (f) and (g),
above;

(i) Piping, canals or ditches and pumps to bring water from the Westside Main Canal to the
power plant; and B

(i) Transmission line to interconnect to the 11D} system.

PROJECT DESCRIPTION

Project Overview

ORNI 18 LLC/Ormat Nevada Inc. proposes to construct, operate and maintain the North
Brawley Development Project (see Figure 3):

» Install six 12.5 MW (gross) Ormat Energy Converters (OEC), each consisting of
vaporizers, turbines, a generator, condensers, preheaters, pumps and piping, to generate
49.9 net mw’s of electricity;

®  Install two (2) 8 to 10-cell film, counter flow, induced draft cooling towers , each one
supporting 3 OEC units, and other ancillary components to support the OEC Units;

» Connect the new OEC Units to the geothermal fluid production and injection piping
system, electrical equipment and ancillary systems, and electrical transmission system;

-
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" Add as production wells four of the six geothermal exploration wells (OB-1, OB-2, OB-
4 and OB-6) approved as the North Brawley Geothermal Exploration Project in
CUP #06-0021 and connect these wells to the new geothermal brine pipeline system;

* Add as injection wells two of the six geothermal explorations wells (OB-3 and OB-5)
and connect these wells to the new injection pipeline system;

® Build a water conveyance system to bring water from the IID Westside Main Canal to
the power plant for cooling water.

* Build a transmission line to interconnect with ITD’s 92 kV transmission line that runs
parallel to Hovley Road or their 161 kV line 3.5 miles east of the project parallel to
Andre and then Ward Road.

Ormat plans to begin Project construction in the fall of 2007 and begin Project operation in the
spring of 2008.

Project Location and Access

The proposed North Brawley Geothermal Power Plant Project would be located on private
agriculture lands in the Southeast corner of Section 17, Township 13 South, Range 14 East, SB
B&M, identified as Assessor’s Parcel Number (APN) 037-130-40-01 and be approximately
1100 feet by 600 feet in size.

The North Brawley Geothermal Development Project wellfield areas (see Error! Reference
source not found.) consist of private lands zoned Geothermal Overlay located in:
e . Section9, 16, 17,20 and 21, Township 13 South, Range 14 East, SBB&M,;

The geothermal production and injection wells proposed for this development project are listed,
together with the assessor parcel numbers for the land on which they are located, in Table 1.

Primary highway access to the Project area is from Interstate 8 (about 16 miles south), north on
California State Highway 111, west on Cahfornia State Highway 78 and north on North

Western which turns into Hovley Road just north of the City of Brawley (see Figure 2).

Immediate access to the power plant site would be from Hovley Road. Improvements to
Hovley Road would be provided at the plant entrance with a commercial driveway. Ingress and
egress will be right turn only. Immediate access to the new production and injection well sites
would be off of Hovley Road, N. Baughman Road, Andre Road and Hwy 111 (see Figure 3).
Encroachment permits for ingress/egress and irrigation canal and drain crossings would be
obtained from the California Department of Transportation, the Imperial County Public Works
Department and Imperial Irrigation District, as applicable and required.

Existing access would be utilized to the extent practical. Any new access required for the
Project would be constructed adjacent to the edges of the agricultural fields and parallel to
irrigation canals and drains that traverse the Project area. New access roads would be
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constructed or improved and maintained as needed to safely accommodate the traffic required
for the Project activities. Road widths would typically be a minimum ten feet.

North Brawley Project Power Plant

The North Brawley power plant would be located within an approximately 1100-foot by
600-foot area (about 12.7 acres) just east of Hovley Road. Figure 4 shows the general
arrangement of the power plant facilities (map view).

Figures 5 and 6 are basic block diagrams of the power plant, which shows how the three
separate fluids (geothermal fluid, isopentane working fluid and cooling water) flow through
each of the OEC Units. Figure 7 shows a perspective view of one of the six OEC Units. Each of
the six OEC Units would be able to operate independently of other, but would share common
ancillary components (additional isopentane storage, geothermal fluid supply and injection, the
electrical substation, etc.).

The geothermal fluids from the production wells would flow through the level | and level 2
vaporizers and preheaters of each OEC Unit, transferring the heat to the isopentane working
fluid through the OEC Unit shell-and-tube heat exchangers. The cooled geothermal fluid would
then be sent to the geothermal fluid injection system without coming in contact with the
atmosphere.

The vaporized isopentane working fluid from the level 1 and level 2 vaporizers would turn the
level 1 and level 2 turbines, which together would turn a common generator, which would
produce the electrical energy which would be delivered to the existing 11D 92 kV or 161 kV
electrical transmission systems through the new electrical substation (Figure 8 — the substation
is shown in the SE instead of the SW corner). The vaporized isopentane would be condensed in
a shell-and-tube condenser and returned to the preheaters and vaporizers to repeat the cycle.

The isopentane vapor condenser would be cooled by water circulated from the cooling tower.
Water from the condensers is cooled in the cooling tower by evaporating the circulating water.
Water for the cooling tower and the make-up water to replace the evaporated water would be
obtained under contract from the Imperial Irrigation District (IID). Figure 9 shows the IID
canals in the area of the project and the options for water conveyance to the power plant as

described below. A small portion of the circulating water would be injected into the

geothermal reservoir with the geothermal injection fluid or through a dedicated blowdown
injection well(s) to remove dissolved salts which are concentrated through the evaporation

process.

Water Conveyance Options

¢ Water would be gravity fed in an underground pipeline 30-36 in diameter

$
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Or o
:) Water would be pumped in an underground pipeline 10-12” in diameter
:; dWater would be conveyed in existing or new open canals or ditches
¢ Pipelines may be aboyeground where brine pipelines are built.
Altemativé 1

Westside Main Canal (WSM) to the Spruce Canal (SC) to Spruce Lateral 4 to a conveyance to
the plant, '

Alternative 2

WSM to the SC to the Smilax to the Smilax Lateral 1 to a conveyance to the plant.

Alternative 3

WSM to the SC to the Smilax to the Smilax Lateral 1 to the Spruce Lateral 1 to a conveyance
adjacent to Hovley Road to the plant.

~ Alternative 4
WSM to the Tamarack to a conveyance along Andre Road to the plant.
Alternative 5

WSM to a conveyance along Tamarack and then Andre Road to the plant.

Alternative 6

WSM to the SC to the Smilax to the Smilax Lateral 1 to the Spruce Lateral 1 to an existing
drainage ditch to the plant,

Construction of the power plant would require approximately eight to ten months, although it
may take longer if the six OEC Units are constructed in sequence, rather than at the same time.
Construction would require an estimated 50 to 60 workers. Construction is scheduled to
commence in the fall of 2007, Production and injection well drilling and pipeline construction
in the wellfield would be conducted concurrently. :
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Isopentane Motive Fluid System and Fire Suppression

The isopentane' motive fluid system includes the isopentane side of the OEC Units, two (2)
8800 gallon isoisopentane storage tanks, and an OEC Vapor recovery unit (VRU) on each OEC
condenser. A vapor recovery unit would be used during major maintenance activities on any of
the OEC Units.

Each OEC Unit contains approximately 23,000 gallons of isopentane (in the vaporizers,
preheaters, condensers and piping). In each OEC, the motive fluid system is designed as a
closed-loop, although there would be minor leaks from the valves, connections, seals, and
tubes. Isopentane from these leaks would be released to the atmosphere or would leak into the
geothermal or circulating cooling water lines. Operators will frequently inspect the OEC Units
leaks and visual signs of fugitive emissions. Isopentane leak detectors are utilized throughout
the facility and continuously monitored.

Any noncondensible gases in the air or water which may leak into the isopentane system would
eventually collect in the OEC condenser and reduce the efficiency of the OEC Unit. In order to
remove these noncondensible gases, each OEC condenser would have a small (~0.106 scf/hr)
OEC VRU. Each OEC VRU would consist of two chambers and a set of isolation valves.
Operation of each OEC VRU would be controlled by the power plant computer control system,
which would start the OEC VRU noncondensible gas “purge” sequence whenever the
efficiency of the OEC Unit fell below a set point. During “purging,” nearly all of the isopentane
vapors in the OEC VRU would be compressed into liquid isopentane and returned to the OEC
Unit, while the noncondensible gases, together with some small quantity of isopentane vapors,
are discharged to the atmosphere.

Some major maintenance activities require that at least a portion of an OEC Unit be cleared of
isopentane motive fluid liquid and vapors prior to performing the maintenance activities. To
control and minimize isopentane emissions during these maintenance activities, the liquid
isopentane is drained from the section of the OEC Unit (preheater, vaporizer or condenser) to
‘be maintained or repaired and transferred to another portion of the OEC Unit, the isopentane
storage tank, or another OEC Unit. A vacuum pump would then be used to evacuate and
compress most of the remaining isopentane vapors, returning the isopentane liquid to the OEC
Unit. Those isopentane vapors which do not condense would be released through the
isopentane vapor recovery unit, which would adsorb nearly all of the remaining isopentane
vapors.

To reduce the risk of fire, isopentane vapor and flame detectors connected to the power plant
computer control system are placed at strategic locations around the OEC Units to quickly alert
the plant operators to any such hazardous situations. The fire suppression system would include
an approximately 2800 gpm diesel fire water pump. Water nozzies/monitors would be placed at
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the power plant site to be used to minimize the risk of a fire spreading should one start within
the power plant. A Risk Management Plan will be prepared for this facility for isopentane.

Cooling Water System

Each of the two (2) 8 to 10-cell cooling towers would circulate an average of approximately .
240,000 gallons per minute (gpm) of cooling water to its associated OEC Units. An average of
approximately 4340 gpm of circulating cooling water would be evaporated from both cooling
towers, and both would also blowdown (discharge) an average of approximately 1860 gpm. To
maintain its water balance both cooling towers would require an average of approximately
6200 gpm of cooling tower makeup water. This water would be obtained from the I1ID. Sodium ,
Hypochlorite (bleach) will be used for bacterial control in the towers as well as other chemicals ;
for pH control and inhibition.

Cooling water blowdown from the cooling towers would be injected into the geothermal
reservoir through either the geothermal fluid injection wells or a dedicated injection blowdown

well(s).
North Brawley Wellfield

Geothermal resources required to power the power plant would be supplied from four of the six
geothermal exploration wells approved under CUP #06-002]1 and an additional 16 to 22
production wells, for a total of 20 to 26, surrounding the power plant location (see Figure 3).
The average depth of the wells will be 3000 feet. The final determination will be based on
geological and reservoir information obtained as wells are drilled. The California Department
of Oil, Gas and Geothermal Resources (CDOGGR) authorizes the drilling of the wells under a
Notice of Intent. Mr. Michael Woods, Petroleum Engineer for the CDOGGR El Centro office,
reviews and approves the drilling program for each well including the blow out prevention
equipment (BOPE) to insure the drilling operations are safe and will protect the community,
land and water resources.

Two of the six exploration wells are planned for injection and an additional 12 to 18 new
geothermal fluid injection wells would be required to inject the geothermal fluid produced for
the Project back into the geothermal reservoir for a total of 14 to 20 injection wells (see Figure
3). They will also average 3000 feet in depth and go through the same review with the
CDOGGR as the production wells.

Appendix A provides a description of the activities which may be required to drill the
geothermal production, injection and blowdown wells for the Project. As geothermal
production and injection wells age they typically produce less and/or cooler geothermal fluid,
or inject less fluid, and may need to be redrilled or worked over. Redrilling or reworking a well
requires many of the same activities required to drill a new well, as described in Appendix A.
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Any of the geothermal production wells which did not demonstrate sufficient commercial
productivity may be converted to an injection well. Any of the wells could also be converted to
a monitoring well, or could be abandoned. Any such change in status would be conducted as
described in Appendix A, and in conformance with the requirements of the CDOGGR.

Dedicated Blowdown wells are drilled the same as an injection well. The only difference is the
fluids they take for injection is the water from the cooling tower which is not geothermal brize.

Well Site Production and Injection Equipment

Each new production well would be equipped with a pump driven by a vertical electric motor
located on top of the well pump discharge head. A small, truck-mounted well maintenance rig
would install these pumps in the wells. Other small trucks and vehicles would be involved in
installing the pump, which is normally conducted only during daylight hours. An electric cable
installed along the pipeline from the power plant would provide the electricity to power the
well pump motor. Either water or mineral oil is pumped down from the surface at the rate of
one to three gallons per day to lubricate the downhole pump lineshaft bearings. This lineshaft
bearing lubrication water or mineral oil would be discharged into the produced geothermal
fluid and eventually injected into the geothermal fluid injection reservoir. The mineral oil is
less than .001%, less than 2 ppm, of the volume injected.

Production wellhead dimensions are not expected to exceed a height of fifteen feet above the
ground surface or four feet in diameter. An approximately 8-foot by 15-foot, 10-foot high
motor control building may be located within approximately 50 feet of each production well. It
would house and protect the auxiliary well systems, motor switch gear controls and sensors,
and transmitters for temperature, pressure, and flow rate data. The wellhead, pump motor and
motor control building would each be painted an appropriate color to blend with the area and
minimize visibility.

Neither wellhead pumps nor the auxiliary equipment or motor control buildings are required at
the injection well sites. Instead, injection pumps located at the power plant site would pump the
geothermal injection fluid through the injection pipeline system, providing sufficient pressure
to inject the cooled geothermal fluid back into the geothermal reservoir.

Geothermal Pipeline Systems

Each of the production wells would deliver geothermal fluid to the power plant through new
production pipelines routed in corridors adjacent to existing farm roads or parallel to, but
outside of the rights-of-way of County roads or State Highways. The total length of new
production pipeline would depend on which of the production wells were connected to the
power plant. If all 20 to 26 wells were connected, then approximately 7 miles of new
production pipeline would be constructed. The pipelines would be in the lands leased as shown
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in Table 1. Ormat will work with the farmers to obtain easements for the placement of the
pipelines to minimize impact to farming operations and to stay outside of county rights-of-way,
not only existing but for future expansion, for example, the proposed expansion of Hovley
Road to 4 lanes. ‘

Similarly, the injection fluid pipelines to the 14 to 20 injection well sites would be routed in
corridors adjacent to existing farm roads or parallel to, but outside of the rights-of-way of
County roads or State Highways. In some sections the injection pipeline would also parallel the
new production pipeline. Here the injection pipeline would either be placed adjacent to, or atop
(“piggyback™) the production pipeline. The total length of new injection pipeline would also
depend on which of the injection wells were connected to the power plants. If all 14 to 20 wells
were connected, then approximately 7 miles of new injection pipeline would be constructed.

The production and injection pipelines would be constructed from steel pipe designed,
constructed, tested and inspected pursuant to current industry standards for high temperature,
high pressure piping. The diameter of the steel pipe would vary depending on the type and
amount of geothermal fluid to be conveyed. Once covered with about two inches of insulation
and a protective metal sheath (appropriately colored to blend with the area), the overall outside
diameter of the finished pipe would range from 10 to 30 inches. The pipelines would be
constructed near ground level (averaging about one foot off the ground) on pipeline supports
mstalled approximately every 20 to 40 feet along the pipeline routes.

“Expansion loops” would be constructed about every 250 to 500 feet along the production
pipeline route so that the pipeline could ‘“flex” as it lengthens and shortens due to heating and
cooling. These square bends in the pipeline are typically horizontal, approximately 40 feet in
length. by 40 feet in width. Some expansion loops are vertical, although these are typically
smaller, about 15 feet high. Electrical power and control cables for the production well pump
motors and valves, and production and injection wellhead instrumentation would be installed in
steel conduit constructed on the pipe supports or, in some circumstances, buried in a trench dug
next to the pipelines. Injection pipelines have fewer expansion loops.

No new roads would be built for pipeline construction or maintenance, and pipeline
canstruction would not require grading of the pipeline route. The pipeline would be constructed
under existing roads to allow continued access. Pipeline crossings of any unpaved roads
(including Andre) would typically be constructed by the cut-and-fill method, which minimizes
the time during which traffic on the road would be impacted. A trench would be cut through the
road and a prefabricated “U”-shaped section of insulated, wrapped geothermal fluid pipe,
placed inside a larger diameter pipe or otherwise protected so that it is strong enough to support
traffic on the road above, would be placed in the trench. The excavated dirt would then be
backfilled and compacted around and above the pipeline or pipe sleeve, and the roadbed
material would be repaired or replaced. Access would typically be restricted for only a few
hours during actual construction. Appropriate traffic controls (including detour signs) would be
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in place during any construction within the roadbed or adjacent shoulders of each road to wamn
and control traffic. :

For the crossing of Highway 111 and other paved roads such as Hovley Road, the pipeline and
accompanying power and control cables will be installed by cut and fill technique or with
micro-tunneling procedures. The latter technique does not disrupt traffic and neither technique
would not cause settlement of the road bed. Micro-tunneling would be conducted by specialty
contractors using specialized equipment. Oversize steel casing would be installed behind a
boring machine that would be advanced under the road by “jacking.” Pits would first be
excavated and braced at each end of the casing run. The boring machine and casing sections
would then be lowered into one pit. The boring machiue (with casing behind i) would be
“jacked” under the road using specially designed jacks. Casing sections would be welded
together as they are moved forward to form a continuous casing under the road. Once the
welded casing is in place under the entire road the boring machine would be removed through
the other pit. Cement grout under pressure would be used to fill any voids between the casing
and the dirt under the road.

Pipeline crossings of the Imperial Irrigation District (ITD) canals or drains would be above
ground. All IID canal and drain crossings would be engineered and constructed in conformance
with the applicable IID encroachinent permit requirements, Field drains and head ditches would
be crossed by the pipelines as agreed to with the individual landowner/geothermal lessor.

Pipeline construction would be conducted concurrently with construction of the power plant,

.Abandonment

The projected life of the Project is a nominal 30 years. At the end of the useful life of the
Project, equipment and facilities would be properly abandoned.

The geothermal wells would be abandoned in conformance with the well abandonment
requirements of the CDOGGR. Abandonment of a geothermal well involves plugging the well
bore with clean drilling mud and cement sufficient to ensure that fluids would not move across
into different aquifers. The well head (and any other equipment) would be removed, the casing
cut off at least six feet below ground surface, and the well site reclaimed.

At the end of power plant operations, the Project would prepare and implement a Site
Abandonment Plan in conformance with Imperial County and CDOGGR requirements. The
Plan would describe the proposed equipment dismantling and site restoration program in
conformance with the wishes of the respective landowners/lessors and requirements in effect at
the time of abandonment. Typically, above-ground equipment would be dismantled and
removed from the site. Some below ground facilities may be abandoned in place. The surface
of the site would then be restored to conform to approximate pre-Project land uses.
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Environmental Protection Measures

All Ormat and contractor personnel would be informed of Ormat’s policy regarding undue
degradation of the environment. These measures are intended to prevent all unacceptable
impacts from occurring as a result of the site construction and Project operations.

Fire Prevention: The construction sites and access roads would be cleared of all vegetation. The
cleared areas would be maintained during well drilling and power plant operations. Fire
extinguishers would be available on the active sites. Water that is used for power plant
operations and drilling would also be available for fire fighting. Personnel would be allowed to
smoke only in designated areas.

Flammable gas vapor and flame detectors would be placed at 